AERD

The famous Boeing
P-26A fighter in
full detail for
modelling



Take r/,__/_i//'d off a

< VEROI
kt!
youll find
unsurpassed
) QUALITY
DESIGN
“VALUE
and

PERFORMANCE

No irritating extras to buy—just
look for the name—it's the
* HALLMARK of QUALITY !

Get a copy of the FREE 'Veron’
Pocket Folder from your

Dealer or S.AE. to us. §
Buy and Fly the Best.. \ \(YE RN

MODEL AIRCRAFT (BOURNEMOUTH) LIMITED

NORWOOD PLACE * BOURNEMOUTH * HANTS
Telephone: Bournemouth 4306l * WHOLESALE ONLY
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KEILKRAFT MODELS
AT YOUR DEALERS?

1 They all contain

DIE-CUT PARTS
for quick and easy
building

CAPRICGE . ... concest ciiver 155 GAZELLE

28" span Stunt Model 19/10

Every KEILKRAFT kit contains
FULL SIZE PLAN and INSTRUCTIONS

SPECTRE

41" span Stunt Model De Luxe kit 37/6

/lﬁm Vgn!ﬂ!W

THE GREATEST NAME IN MODEL KITS
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Just like
the real thing!

Airfix kits are not just models —
they’'re exact replicas, each series
to a constant scale.

Copyright photograph by permission

y r Museum. )
of Imperial Wa seu Airfix 1/72nd scale
Lancaster bomber.
17 wing span.7 |éd.

There are models galore
in the Airfix range! Aircraft
from fighters to bombers
(all to the same |/72nd
scale), 00 gauge railway
accessories, vintage cars,
historical ships. Airfix
value is unbeatable —

ask your dealer for the
latest list.

Nearly 100 kits from 2/- to 7/6d.

AHFLS

THE WORLD'S GREATEST VALUE

STOP PRESS!

IN CONSTRUCTION KITS Latest Airfix Production
From Model and Hobby Shops, Toy Shops and F. W. Woolworth

TRACKSIDE SERIES
Level Crossing 2/-

VINTAGE CARS
1930 Bentley 2/-

MODEL SEA HAWK jet naval fighter-bomber.
FIGURES |/72nd scale. British or German mark-
Lifeguard Ings. 2,‘".
2 2 Also new — YEOMAN OF THE GUARD. Beautiful
HISTORICAL SHIPS s
H.M.S. Victory 2/- T/T2 scale model Beefeater. 2/-.

fis9l




August, 1959 347 ODEUER

THE SOLARBO

BALSA STORY

This is one of a series of articles
written by John Paterson, Managing
Director of Solarbo Ltd., all about
Balsa Wood and its many applications
in aeromodelling and other industries.

Indeed, when we were setting up the plant, and before
it was effectively screened, it was at times making the
electric lights in the ceiling glow, and producing sparks
all over the place.

In production the equipment was so interlocked
that power could not be turned on until the doors
were shut. Nothing quite like it has been produced
before. It was very complicated, but in the long run
it worked as regularly as a clock and we made tank
lining segments in it at the rate of one every 17 minutes.

The manufacture of these segments presented us
with the biggest machining headache that we have
ever had. In the bottom photograph you will see
the huge double cross-cut saw which might be said
to be the basic machine for doing the work. As I
have said in my last article, absolute accuracy in

THe METHOD apOPTED for making the curved the angles of the joints was essential. In the drawing
segments is the subject of a patent held by the Shell 1 have tried to indicate just_what error could arise
Petroleum Company and in which | am named as the from relatively small errors in this initial cut. Not
inventor. | cannot vet give you all the details of this only did the angle have to be right, but the length
patent, but I can show you a picture of the jig which of the segments had to be absolutely true; added to
I designed and developed and in which the segments this there was the other complication that for the
were made (fop). The most interesting feature of this outer row of segments it was the length of the mnner
jig was that the glue was cured by means of high face which had to be controlled, and for the inner
frequency (radio frequency) waves. It would have segments it had to be the length of the outer face
been impossible to get heat through six inches of which had to be controlled to be exactly the same as
Balsa in any other way—which is pretty obvious when the first I mentioned.

you remember that we were designing a lining specially
to stop heat getting through.

You will notice that the whole apparatus is enclosed
in a wire cage, rather like a birdcage. The reason
for this is that unless the apparatus is “‘screened”,
the high frequency waves can cause all sorts of fun
and games with people’s wireless and television.

B THE ANGLE OF THE SEGMENTS
L) -~

This diagram illustrates the -

exceptional degree of occuracy
demanded in the machining of
the segments. Tolerances for
closer than normally called for
on woodworking were de-
manded to ensure perfectly
true rings and close fitting )

Joints A CONETANT ERSOE OF ;:_:)

QLT R MERE WOLLD DO UP
O 4 TUTAL ERGOR OF NEARLY 4

e SPECAUSTS | THE BEST BALSA YOU CAN BUY COMES FROM

Yunh IN BALSA

We are the largest users and SOLARB LTD. GOMHERGE WQV, u"ﬂl"ﬁ, SUSSEx
fabricators of balsawood in this

country, backed by a vast Telephone: LANCING 2866-7-8

experience of its uses.
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/) QUALITY KITS & MOTORS

All these “FROG" kits are made from the h#ghest quality
materials and are complete with all accessories.

Thf’ FINEST in D(’S'!'g" THERE IS A SUITABLE FROG MOTOR FOR EVERY MODEL

Quality & Performance

SUPER-SCALE

Control-line

TEMPEST

GLADIATOR

36 span Control-line Combat
model. Highly manoeuvrable with
TUTOR Frog “249" or 349" Diesels.
Price 28/9

39° span Free-Flight sport model.
Suitable for the Frog ‘80" or

“100"” Diesels or Glow
Motor. Prlce 23/11
é_' SUPER-SCALE Control-line
TEMPEST

A _..-‘"
: 26" span De Luxe model. The
highest placed kit model at
Nationals. Scale Control-line

Contest. Exceptionally complete

kit. Price 48/2
= FOR FROG ‘249" or ‘349" Frog ''349" BB Diesel.
Frog ‘80" Diesel Motor. DIESELS 3.49 c.c. (shown). Price 79/2
79 c.c. (shown). Price 46/- Frog **249"" BB Diesel.
Frog "'049" Glow Motor 2.49 c.c. Price 76/10

Frog ‘*349" Plain Bearing Price 73/3

79 c.c. Price 49/6 5

Frog 100" Mark |l Diesel.

CHlMP line S Model 1.0 c.c. Price 53/4
22* span Control-line Sport Mode Frog 150" Diesel.
for sFprﬂos 080" 100" Pori “0"‘36 r?.gs cc. rm Price 53/4 HORNET
- Fr?.gs CI:Q Do Price 54/4 21~ sp:ln"Cor‘l.trt‘a'i line Teﬁrn Racer
USE k,_ = for Frog ““100", *'149 orP IISORM "
WA T s w ow o y rice 24/
SHELL ‘POWA-MIX’ ‘i'-ﬁ . I_ N!‘lfle_\g“ ;, : 2 I —
specially blended % A * AVAILABLE SEpT. | | PLUG. Price 5/9 ea.
for FROG MOTORS ¢ e e B ekt O e = =
- 3 Made in England by
Price 3/ half pint. v INTERNATIONAL MODEL AIRCRAFT LTD.

Morden Road, Merton, London, S.W.I19
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Modellers everywhere have been thrilled
by the performance of the A.M. ‘049

Glow-plug motor. This “‘power packed"’
midget is the latest production in the
world-famous Allen-Mercury range.

Patented fully-enclosed self-starter

(Note : No loose end to foul the propeller)
—new die-cast crankcase for beam or
radial mounting—easiest-ever starting, are
but a few of the most up-to-the-minute
features exclusive to the A.M. 049,

You too can find out
more about this great
little motor today
from your local model
shop—it's well worth

looking into.

including P.T.

A.M, 35
Without gquestion
the most popular
3§ c.cs. engine
available today.

A.M. 10
The A.M.I10is now
firmly established

as the world's best
I c.c. diesel.

D. J. ALLEN
ENGINEERING LTD.

Mancdfactioners of Allen /Pfemmq Dicssl 5-5;&&44 ¥
AM. 15 AM. 25

28, ANGEL FACTORY COLONY, ANGEL RD., N.18. g  Th% biest otor fos | Pihderigyieiyey
Phone : EDMONTON 6466

where the utmost . BER classes of modellers.
output is required . It is a first-class,
from 1.5 c.cs. general-purpose

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

Export Enquiries—Courtney Reed
Export Ltd., 4 Brabant Court, Philpot
Lane, E.C.3.




Get ahead faster in the
R.A.F. team

| ... through an APPRENTICESHIP at 15 to 17!

R.A.F. Apprentices learning to
service a jet fighter at their
Technical Training School

Today the Royal Air Force has one
of the biggest technological jobs to do
in this country. New jet aircraft, new
missiles and electronic equipment are
now coming into service.

And the R.A.F. Aircraft Apprentice of today will become
one of the skilled, highly-paid N.C.Os.—or even officers—
looking after this new equipment. If you are technically-
minded and between 15 and 17, get yourself a front place in
a great team! With a satisfying career, good pay, plenty of
sport, it's a full life in the Royal Air Force. o T T |
R.A.F. Aircraft Apprentices

Send for the details today ! learn about the NEW things

.............................................................................................................

POST BEFORE AUGUST 3list or you mayv be too late for the next entry!

R A Apprentlceshlps
15 to 17

Send for FREE booklet To: R.A.F. (A.M.24), Victory House, London, W.C.2. 1 am under 17,
and British. Please send witHouT osLiGATION the R.A.F. Apprenticeships booklet.

NAME = = - —_— —_— - —— lwlv,ﬂ
ADDRESSS 9

— - - e ————— _I!ﬂlﬂ’I

— Date of Birth__ — ‘

: .,.,:ﬂ NEW MISSILES NEW RADARS
 + Wi If you're under 15 — join the Air Training Corps! "= susiiia e e ool Sissssisien
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“R.M.A.” SAY—

TORISE

THAT
PLASTIC

BRITAIN'S GLOW-MOTOR

{W

Here is the engine power modellers have been waiting for—
MERCO glo plug. Built to an up-to-the-minute design from
the finest materials. Every characteristic of the engine is
outstanding. Easy handling and freedom from vibration makes
the Merco suited for radio and control line stunt work. The
power output and a flat power curve makes Merco highly
suited to a whole range of different airscrews for different
typesfol models.

A clean beautifully finished
production, with a contest
winning performance.

4.75 ces.

Height above bearers: 2.5 in.
Weight: 7§ oxs.

B.H.P.: 49

Distance between bearers

I} in.

EXCITING

LIVE AT LAST you can makeTyour
POWER PLASTICS COME TO LIFE!

h These sub-miniature SUPER Q
the electric motors offer you LIVE

POWER for your plastic models,
RIGHT and open up tremendous pos- 19.86°
sibilities for making your scale ES' \
SIZE models really work. The most discerning modellers including P.T,

o will appreciate the high per-
at the S@ﬂ SUPERQ AToM 3/5 formance of the Merco the
" Glo-motor supreme.
The smallest of all electric motors,

R!GHT only " diameter, and less than |* 5_75' sy i
long, fitted with long extension drive Z Height above bearers: 2% in.
PRICE shafe for easy installation. Amazing Weight: 74 ozs.
power and speed on only I4 volts, n'.H"“' -58
with peak performance on 3 volts. Distance between bearers:

I in.

£\ .
<" SUPERQTMYS0.3/9 §

Only slightly larger in size—}”

diameter, and |1” long, this is a really

power packed midget on 3 volts,

with low consumption. Fits the
larger plastic models

SUPER -~

£5+19.6°
including P.T. ASK TO SEE THE
MERCO AT YOUR
LOCAL STOCKIST

: GET THIS FREE
“SUPER Q" booklet TODAY

means Contains full information

on motorising  plastic

SUPER QUALITY models, with details of
guarantud tethered flying, pylon

operation, drive systems,
peﬁorm‘n‘e etc., etc. FREE from

Manufactured by:

M
MODEL ENGINE RESEARCH CO. LTD.,

at minimum your local model shop
prices |Ns[|';r*r“n:|;:'|A.En.lM‘A 1A BALFOUR MEWS, EDMONTON, N.8

SUPER @ MOTORS
from your local dealer

Rl. ” THE ELECTRIC MOTOR SPECIALISTS
p ax 80 HIGHGATE ROAD - KENTISH TOWN

MARINE ACCESSORIES LONDON N'W:s

Sole Distributors

HENRY J. NICHOLLS LTD.,

508 HOLLOWAY ROAD, LONDON, N.7. Tel: NORth 4272
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George Fuller’s 50" span
CONTEST - WINNING

“DIXIELANDER" 27/6

An exact REPLICA of this outstanding
power model in a QUALITY kit
featuring DIE-CUT ribs and fin
parts, HAPED leading and
trailing edges, fully detailed

plan and BUILDING AND
FLYING MANUAL.

YEOMAN PRODUCTS  A.A.HALES Ltd.

Your guarantee of a quality pro-
duction at the right price. Begin-
ner or expert, there is a Yeoman
Kit or accessory you need for top
performance—and you know you
can rely on it.

YEOMAN

where— @ — PERFORMANCE COUNTS

IT PAYS TO INSIST ON

YEOMAN KITS

DIXIELANDER tuhu any engine
1.5-3.5 c.c.) ... R

RAMBLER — 30° span 5/4

Semi-scale towline glider, specially

designed for easy building and top
o, flying performance.

v QUICKBUILD FLYING SCALE

A series of eight different rubber-powered

Y models, all balsa construction, fully pre-
fabricated and predecorated. Foolproof, inter-
locking assembly. Every one a fiyer!

Monoplanes ... 5/10 Biplanes ... &/9
and YEOMAN ACCESSORIES
*D.C. “Snapshut’ Stunt tanks 3/2-42 Transfer and In-
timer 64 T/R tanks 7§ c.c. 2/11 signia Alphabets | in.
*Orange F/F tank 10 c.e. 3/2—I5 c.c. to 1§ in., Chequers, From
2/11 3/2—30 c.c. 3/§ colour strips. Scale i
*match "'Dixie- insignia and mark-
lander"" ings, 2in., 3in., 4in. new

roundels, etc. = Factory

WHOLESALE ONLY

26 STATION CLOSE
POTTERS BAR, MIDDSX.

Telephone : Potters Bar 21247
(London area dial PO2 2226)

“ CONTEST including Jnr, Monitor  19/3 4 3/3

Captain ... 3/216d. Thunderbird 25/-- 42
Cygnet . #4/-+Bd. Tiger Moth ... 2B/6 - 4/9
XC4 .5/6+11d. Toreador . 22/4 +3/5
SDitﬁre C L 12/-+ 2= Wasp 1o/é 19
Cranwell 641/~ J FROG muud.n.,
Calypso Cub  12/-+2/- Condor . 18/-+ 42
Calypso S0 18/-: 3/~ agrobat .20/2 35
Calypso Major29/4 +4/10  Frop 45 25/- ; 412
Inchworm ... 18/-+ 3/- + D.C
Yoadao 18-+ 3= Chipmunk ... 12/9:2/1
g“’““" King 24/--3/6 g, jerina 13/6 + 2/3

mpress 24/11 - 4/- ise 10/3-1/9
+ MERCURY including PR v
Lightning * JASCO

; . 4B/6 +7/3 Tracer . 1419 + 202
Swan Glidlr 10/1+ 15 Trojan - 810+ 1/5
Aeronca 57/9 . 9/8 % KEIL including
Agressor 24/~ - 4/~ Demon ... 249 1 43
Grebe L 12/4+2/1  Gazelle 166 34
Mac ... ... I5/--2/6 Talon 203377
Marauder . 14/6 +1/5 Spectre 28/9  4/10
Marvin .. 16/-+2/8 Halo 17/6+ 2/9
Marador .21/6 +3/7T Caprice . 13/6+2/3
Midge 4/11 +10d. Bandit 18/4+3/1
Monocoupe 40 28/6 + 4/9 Cessna 170 ... 18/4 +3/1
Monarch . 30/-+5/- Chief 18/4 31
Spitfire .. 31/345/3 Contestor 17/6 - 2/11
Texan . 12/942/2  Ladybird .. 18/4 . 3)-
SOLARBO - ACCESSORIES - MATERIALS

NO

FLYING MODELS FOR EVERY MODELLER! ENGINES

PURCHASE TAX ON OVERSEAS ORDERS

@ SPECIAL ATTENTION GIVEN TO SERVICES CUSTOMERS [EEFNCNIp it A e o

and we send it to you an ywhere
PP s . RADIO-CONTROL
LO MOTORS | Complete D.E. Outl'inP Tax
Pacer C/L ... 1§/-+2/6 | AM. 049 .. . 33/6 - )~ | Baom:rlnl 7/6
Gipsy 10/-+ 18 | Fox 1525¢c.c. ...70/6 ] IV Senior
Inr. 60 . 45/- 176 Frog 0.49 RG oo A28 5 T- Eugre“_
Outlaw . 22/6:3/9 | Frog049PG .. 49/6 + 8/~ | Transitrol
Pacer C/L I5/-+2/6 DIESELS | Airtrel
Piper 18431 | AM.25 .. 56/- 1 10/5 E.D. Receivers
Soarer Maj. 11/7+1/11 T AH 3.5 . 58/64 1171 | Ajrtrol
Southerner 60 40/-: 6/8 0 1. 49/1 +7/10 | Everest AR
| " ” 15 .- 50/=+ 71 Boomerang (76 +

% VERON including Allban Bambi .. 65/= 10/= | Mk.IV Mini  £16/16/8 - T2/11
Deltaceptor “Imp"’ | Allbon Manxman 65/— -+ 10/- E.D. Trlﬂlmltterl

31/3:5/3 ' Allbon Sabre TR P.C.I . J= 4 18)=
Beebug 13/=+2/2 | Allbon S. Merlin ... 44/1 1 7/— | Mk. IV Mini £10/-/-+ 38/-
Cardinal ... I15/6+2/7 | Allbon Dart Mk. Il 54/~ B/8  Hand Trans. £4/4/- 1 152
Deacon 28/9 - 4/10 | D.C. Rapier 67/ + 10/9 Everest : £10/-/- - 38/1
Fairy D 41/3 . 6/10 | EtaMik.V .. £6/2/3:20/6 | E.D. Components
Focke Wulfe 22/~ 3/8 | E.D.Bee | c.c 44/6 - B/- | Esc.Mk.llorlll .20/~ 3/8
Lavochkin ... 26/- | 4/4 , E.D.Fury ... 63/ 11/6 Clockwork Esc. ... 48/-+ B/B
Midget Mustang ! E.D. Hornet 46/- - B[4 | Self-Cent. Rudder

2376+ 3/11 ED.246c.c. .. 65/< 1 119 Mech. ; L 626 - 114
Minibuster I15/9+2/8 ' ED.Mk.IV &5/~ 1119 | All other E D. items available.
Nimrod 15/6+2/7 | Frog0.79 c.c .. 37/6+ 6/l | TRI.ANG
Panther .. 26/-+4/4 | Frog 249 B.B. Mod. 79/~ + 13/6 | Cryseal Cont. Trans.  £6/10/-
Philibuster  23/& + 3/11 ' Frog 1.49 Vib, ... 45/9. 72 H. . Nicholls “F.R." Equipment
Sabre F.B6E .2151- -Jqlr'? | irf:: |lnsliﬂ R... : ;«::— ;'1 as available.
Sea Fur 3/ / rog o e r attention to aoll orders
Sencinel  11/3.1/10 | Frog 100 Mk. Il 46/~ 7/6 | [remel auencon © it orcer
Spitfire ""',‘ 4= ;“'H}' sﬁk " ﬁ; ;; | wherever available. Orders over
Vortex 19/6+3/3 Lol g ! 40/~ acknowledged by Air-Mail

* FUELS - DOPES

ARTHUR MULLETL...

16 MEETING HOUSE LANE
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gwam-moﬂb'n
AIDS TO SKILL

SWANN-MORTON tools for the handyman
are made in Sheffield from the finest materials.

The Swamn-ostew, GRAFT TOOL

For light and medium cutting of all kinds, including
the most intricate work. The two detachable blades
are of finely tempered sharpness, A flat handle gives
correct upright grip and ensures that the tool won't
roll away when laid down.

Price per set (with one each Nos. 1 and
2 blades) 2/6. Spare blades (3 shapes
available, Nos. 1, 2 & 3) 6 for 2/6.

The Soawn-Mostzr. HANDI-TOOL

An all-purpose knife with 4 sturdy blades of enduring
sharpness. The blade in use stows away in the handle
when the job is done—a valuable safety feature. The
flat handle prevents accidental rolling when the tool
is put down, and makes sure your grip is a firm one.

Price, complete with 4 blades 5/-.
Spare heavy-duty blades 6 for 3/-,

TRADE ENQUIRIES INVITED

Manufactured by

Swann-Morton (Sales) Ltd - Penn Works - Sheffield 6 - England

Ja4iAa

353

|EPAGE Bondrast P.v.A

Now in general use throughout Great Britain
“Bond-Fast” has particular advantages for air-
frame construction. Due to its deep penetration
into all types of wood it has the tremendous joint
strength of 3,000 Ibs. per sq. in., and is equally
effective on balsa or hardwood. It is clean to use
and dries without trace, saving several ounces of
weight on a large model. It is slower drying than
cellulose cements, which enables the more difficult
building operations, such as sheet covering, to
be carried out more easily, Its water-resistant
properties also make it ideal for model boat
building, and the plastic squeeze bottle makes it
convenient and economical to use.

Why not buy a botile from yvour local Model Shop?

No. 21 2 oz. Plastic Bottle 2/3
No. 22 4 oz. Plastic Bottle 3/6
No. 23 8 oz. Plastic Bottle 5/6
No. 121 12 oz. Refill Bottle 6/6
No. 122 20 oz. Refill Bottle 8/6

There is no substitute for Le Page’s!

LE PAGE’S * BECKENHAM = KENT

LIMITED




August, 1959

Editorial Advertisement
Director Director
D. J. Laidlaw-Dickson C. 5. Rushbrooke

Editor

R. G. MOULTON

Editorial and Advertisement offices:
18 CLARENDON ROAD, WATFORD, HERTS.
TererHoNE: WATFORD 32351 (Monday-Friday)

VOLUME XXIV
No. 283 AUGUST, 1959

CONTENTS

HANGAR DOORS . ’ .o 354
EXPERT'S FORUM—P. E. NoRMAN . 356
“JAVAHAWK'' ’ " . 358
1-5 c.c. FUEL CONSUMPTION TESTS ... 360
MIXING FUELS . el
MODEL NEWS s = e . 362
THEY FLEW FOR BRITAIN ce 364
ENGINE ANALYSIS—WeBRa KOMET AND

BuLry ... s = - v . 365
IMPORTANT PATENTS 67

INTERNATIONAL TAILLESS CONTEST 370

“PENUMBRA"' : e . 372
INTERNATIONAL INDOOR CONTEST.., 173
AIRCRAFT DESCRIBED—Boting P26a ... 374
RADIO CONTROL —QUETONE AND SINCLAIR
DUAL PROPORTIONAL .. i .. 376
ROUND THE RALLIES - : .. 378
TRADE NOTES van ... 38O
M.M.S. INTERNATIONAL CONTEST e 382

On the Cover:
The Boeing P-26a in full colour over a New York
skyline depicted by aero artist Laurie Bagley.
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MODEL AERONAUTICAL PRESS LIMITED.
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Christmas Number.

Heard
at the

HANGAR
DOORS

-
Here we are again!

TrADE DISPUTES and printing industry stagnation notwithstand-
ing we are nof going to lose an issue of your favourite
magazine. We owe apologies to all readers for the fact that
this issue arrives one month late and can but suggest that you
take consolation in the fact that the next few editions will
appear more frequently, at approximately three-week intervals.
There's far too much top-class material awaiting your enjoy-
ment for us to lose a single issue, and as you can see in this
edition, Club News and other regular features have been
sacrificed to bring readers up to date with the many important
events that have taken place in recent weeks.

Our constant encouragement in the bleak weeks of non-
publication has been the spontaneous support of countless
readers who have written, phoned or met us on the flying
field with good wishes for “a speedy recovery and early return
to work™,

We know our policy of “better late than never” will be
appreciated by all enthusiasts and will avoid disappointments
for those ardent modellers who so frequently tell us that they
simply cannot live without the dear old AEROMODELLER.

Value for Money

Your next copy of this magazine will cost you 2s. Since
May, 1950, AEROMODELLER has been available at ls. 6d. per
copy. These nine years of price stability have not been achieved
without considerable sacrifice—time after time we have
absorbed rising costs of blocks, wages. printing, rent, by
internal economies, careful elimination of waste, employment
of newer production techniques, and reduction of our profit
margin. Increased circulation and splendid trade support with
advertisements has helped us to put off the day when a cover
price increase must be made, This day, alas, has now come.

o compensate in some measure for this higher price, we
shall be increasing the number of pages to a regular 60, in-
cluding cover, a size which recently has only been possible on
special occasions. We do sincerely hope that another long
period of price stability can now be assured and that our
50,000 and more readers will all continue to give us their loyal
support. The recent lull in our activities has given us time to
consider a number of new features in the light of the Reader
Survey conducted last year, so that an ever brighter and better
magazine angled precisely to your wishes can be expected, as
we press on with confidence.

R.A.F. Halton's latest acquisition for the training of Aircraft Apprentices
is the de Havilland Comet, Avon-engined prototype. The jot lrun-‘wrl
was flown into the tiny grass field by Chief Test Pilot GfCapt. Cunningham
taking the same landing run as normally allowed for the trusty Anson!
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F.A.L. power trials

The on-off-on-off atmosphere of 1959 World Cham-
pionships has hardly contributed to the already
limited interest in this event. When it was discovered
during the course of the International Tailless meet-
ing, reported on pages 370/371 that the U.S.A. would
sponsor a German organised meeting at a Saar air-
field, hopes were raised and a trials weekend arranged
at Wigsley for July 25th/26th.

F.A.L. decision to stand by its undertaking not to
accept late offers for organisation of this year’s
meeting switched the lights from green to red once
more. Nevertheless, British trials were run and a
small entry of fifteen flew in perfect weather, Dave
Posner leading at 29:58, with most of his max’s made
by a Cox Olympic powered model, said to continue
accelerating right to cut-out stage. Vic Jays, his
Surbiton clubmate, was 5 sec. behind, then Peter
Manville to make up our “possible™ team of experi-
enced internationalists,

Rally vandals

Downwind motor pirates are in action again, this
time at Halton. D. Hancock was enjoying a nice day
out with his McCoy 049 glow powered Ebenezer and
taking his time to collect the model after each flight,
as he is disabled in the legs. Imagine his dismay at
finding the model some 200 yards from landing spot
with the engine missing. Such vandalism calls for
vigilante action and we hope that responsible
modellers will take appropriate action if they see any
tinkering to arouse their suspicions.

Man of accomplishments

Our expert of the month, P. E. Norman, is too well
known in modelling spheres to require special intro-
duction, but few of us know of his many other talents.

A teacher of repute in sculpture, holder of over
250 certificates and cups for violin and viola recitals
(he uses his own home-constructed viola and has made
many violins)., holder of the distinguished honour of
having the best watercolour in last year's National
Exhibition at Guildhall, he has three exhibits accepted
in this season’s Royal Academy, and his paintings
also grace the walls of the Royal Aero Club library.
Yes, “P.E.” is quite a dynamo, and when one con-
siders the equally meritorious accomplishments of his
wife, and son Marcus, it's no small wonder how he
maintains such a prolific output of scale and ducted
fan models.

Philately Corner

From the Philippines, Alberto Sandoval has sent
two very interesting stamps of 30c. and 50c. values
which have a special connection with the Boeing
P.26A described in this issue. We illustrate the 30c.
version which. shows the famous fighter in Philippine
Air Corps markings and commemorates Lt. Cesar
Fernando Basa, whose exploits were particularly
moving in the time of the Japanese invasion. He
intercepted and shot down a Jap fighter before his
own P.26 was hit, and then while floating down in
his parachute, another CM\ aircraft machine-
gunned him. Philippines’ rdwst modern Air Force
base is now named after him. The 50c. stamp
similarly commemorates Lt. Jose Gozar, On one
occasion six P.26's challenged an attacking force of
75 Japanese Zeros and the Filipino fighters shot
down several Zeros in that hopeless engagement
with. aircraft capable of twice the P.26 speeds. The
National markings are blue, white, blue diamonds.
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Walkefield Cup

In fantastic weather conditions, the 1959 Wakefield
Cup Contest took place in France at Brienne le
Chateau on the 19th July, when 22 countries
participated in an almost exact replica of the 1955
event held in Germany. Much-fancied competitors
failed to make the grade, whilst hitherto unknowns
placed high in a contest where maximum flights
and rubber troubles were the order of the day.

Seven men were required to make a sixth round
‘fly-off’ to decide the holder of the coveted Trophy,
and again it was a replica of the Wiesbaden affair,
where failing light for this vital flight played bavoc,
putting an over-great stress on the eyesight of the
timekeepers. A full report of this exciting meeting
will appear in our September issue, but to whet
your appetites, we append the top results,

WAKEFIELD CUP (Individual)

I. Dvorak, F. ... ... Czechoslovakia ... 9004285
2. Hatschek, R, .. US.A, o 900256
3. McGillivray, J ... Canada .. 900245
4. Zurad, S. ... Poland 900 +1230
5. Zapachny, v. .. USSR, 900 198
6. Mackenzie, D. ... Canada 900 + 184
7. Tysklind, L. .. Sweden 900121
8. Bilgri, J. e . US.A.
9. Cardoro Su-no. A w. Portugal .. ... 875
10. Kothe, H. .. US.A. ... 873
Il. Petiot, J. .. ... France ... B&S
12. Hyvarinen, R. .. Finland ... B47
ALPHONSE PENAUD CUP (Tnm)
I. USA. .. 2,656
2. Canada % 2,571
3. Great Britain . e 1,408
4. Finland e 2,408
5. lealy o v 2,358
&. Germany 2,157

Surprise packet

Nine-years-old Nigel Colin Alan Brown, a pupil of
Wellingborough School, will fly in an aeroplane for
the first time on September 15th—Battle of Britain
Day. All because he bought an Airfix plastic con-
struction kit for the Silver City Superfreighter—the
type of plane that is used to ferry cars over the
English Channel to France and Belgium.

When Nigel opened his kit he found inside it a
Silver City voucher offering a free trip by Super-
freighter from Ferryfield Airport, Kent, to Le Touquct
and back. Lucky Nigel! Who sold the kit to him?
None other than Ted Evans, of Wakefield fame,
through his shop at Northampton.

PHILIPPINES
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*Cascamite” resin glues were used to withstand the fuel.

The design for the fuselage duct would have to be kept
fairly gentle curves, and this, coupled with the previous
n for down-thrust vanes, led to a fuselage shape
which now had a straight underside and slightly curved
topside. Again, with the previous models I had made, it
was becoming quite clear that in order to get good
thrust it was necessary to keep the intake and efflux
area as near to the same total area of the fan blades as
possible and to stop the air stream from rotating by means
of flow-straightening vanes.

These considerations resulted in a rather ugly shape
with a tubular fuselage, and in order to improve appear-
ance, I used twin intakes and efflux with nose and tail
dividing the duct with added realism, as can be seen in the
photos of recent models. The weight factor was helped
by using a short duct and when comparative areas of
1/32 plywood and materials used in previous models of
construction were weighed, the results were very much
in favour of ply. In order to try out the new construction,
a scaled down version of the swept wing tailless Rapier
design was built to 30in. span with thinned Clark Y
airfoil, 210 sq. in. wing area and total weight 22 ozs.
This model (Frog 1.49) had a 3} in. fan employing eight
blades made from sheet fibre, each set at 40 degrees and
the engine was mounted on a ply plate with bicycle
spoke stays and the plate extensions in turn became
wing root fixings.

P. E. NORMAN contributes EXPERTS FORUM No. 8 on ...

DYCTED [FAN MODELS

ForLLowiING MY 2.5 c.c. ducted fan models, such as the
Mig 15, Boulton Paul, Cougar, Mystere and Rapier range,
1 decided on a series of 1.5 c.c. powered models.

The Frog 1.49 Vibramatic diesel was very attractive
when it entered the market, the upturned carburettor
providing easy accessibility and the very means of
induction, with the valve permanently closed when the
engine was not turning over, overcame the usual problem
of flooding from a gravity feed tank.

My intention in producing these ducted fan semi-scale
models is to try to attain scale airspeed. Let us take as an
example a Javelin, having a span of roughly 50 ft. and
flying at 700 m.p.h. To give scale speed appearance a
5 ft. span model would have to fly at 70 m.p.h. and a
30 in. span at about 35 m.p.h. Although they flew well,
I did not feel that my Migs, Cougar, elc., attained their
true scale speed. Now, quite apart from scale speed, a
small model will always give the impression of flying
faster.

I had experimented with balsa construction with balsa
and nylon, balsa and fibre glass, fibre glass alone and in
each case oil and fuel seepage was ever present, and in
the case of fibre glass, more weight and tendency to
fracture without necessarily breaking, coupled with
increased construction cost, led me to try something
else. I decided to try resin bonded 1/32nd 3-ply.

It was logical that in order to get increased speed, the
size of models had to be reduced, but this in turn called
for greater strength and the requirement to maintain a
reasonable wing loading. When 3-ply had been left in
a mixture of fuel and oil for several days, it was removed,
dried and the weight appeared to increase slightly, but
there was no loss of strength and the only physical change
was that the ply became more pliable. The next experi-
ment was to soak the ply in dope and the result of this,
was the decision to use this material which was now
impervious to seepage, provided “Aerolite” and

Behind the engine 1 fitted a streamlined cone made of
balsa and carrying four flow straightener vanes with their
leading edges curved at 30 degrees to collect and straighten
the air from the fan. No trim tabs were fitted, but the
ailerons could be moved and rudder warped. The model
proved to be extremely stable with very good climb and
superb glide. Gliding trim was obtained by warping the
rudder trailing edge above the efflux. With power on,
the efflux vane proved powerful enough to overcome the
rudder trim which took effect following the loss of air-
speed during the glide.

Following upon this came a swept wing model,
carrying a swept tail and fin on a fuselage extension
beyond the effluxes, this extension being carved from
two blocks of light balsa hollowed out, doped thoroughly
and applied each side of a } in. balsa keel. The span was
reduced to 27 in. a similar Clark Y section employed, the
wing trailing edge at the tips reflexed slightly (no dihedral
angle), and the lifting section tail about half way up the
fin. The same principles of fuselage design were used,
but the streamlined cone behind the engines was made
from stout drawing paper—soaked in dope. This model
proved more difficult to trim, having a tendency to
rocket skywards and eventually stall and dive steeply.

The centre of gravity was eventually moved forward
1 in., down-thrust vanes built into the top of the effluxes
and the reflex on the wing tips slightly reduced. With
these various alterations made carefully one at a time
and with many test flights between each alteration (which
speaks pretty well for the construction as the model
would often stick in the ground up to the cockpit, like
an arrow), further satisfactory flight patterns were
achieved, the model being capable of left or right turns.
The wing area was 190 sq. in. the weight 22 ozs.

The next experiment was the most successful model of
the series, plans for which follow this article. Javahawk
used identical construction and design methods, but the
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thickness chord ratio was reduced for even faster flying
speed. The tail was made to have symmetrical section
and set on top of the fin, thus providing an appearance
which was a mixture of the Javelin and Skyhawk, hence
the name. After only three glide tests the model was so
satisfactory that it was sent off with half a full tank and
climbed to a height estimated to be 400 ft. over Epsom
Downs to be eventually recovered about half a mile
away. Since that day, no alterations have been necessary
to the model, either in construction or in trim for flight,
and a point of interest, it climbed to such a height at
the 1957 Northern Heights Gala, that it was timed on the
glide for just over seven mins.! Javahawk gives one a
great deal of pleasure to fly as it is so consistent, and has
the characteristic nose down attitude in flight of a full
size jet. It will take off unassisted from a dolly and with
its relatively simple construction, employing an un-
modified motor (and taking the Veron type D Impeller—
En.) it provides a tough, almost uncrashable ducted fan
delta within the scope of the average modeller,

Hitherto this type of model has been considered very
much to be a speciality for the more ingenious amongst
us, but now the only hurdle one has to overcome, is to
get used to employment of formed 1/32nd ply for the
duct. Sketches on the drawing clarify the process and
with little patience one can soon discover how simple it
is to obtain such a strong structure. Since Javahawk
was built, a small model with 23 in. span and similar
high tail, was made to the very low weight of 17} ozs.
This is an extremely fast model having terrific climb
and is capable of consecutive loops, in fact it does these
specially for the cine camera!

After this came a .8 c.c. model which was not al-
together in favour due to cord starting difficulties and
was put to one side in favour of a semi-scale Supermarine
Scimitar, again using a Frog 1.49, but with an oval
section fuselage incorporating balsa venturi fillers to
curve the internal flow from the widened intake to the
fan area and then widening out again to the efflux. The
thickness ratio of the wing was only 5§ per cent., span
23 in., weight 22 ozs. Although trim is very sensitive,
it is a most impressive model, but it proved that con-
siderable height is necessary to recover flight attitude
after a stall with models other than deltas.  (See heading)
Design features for fans

Necessary thrust is best obtained by a large volume
of air moving at good speed, unrestricted as much as
possible, rather than a large volume of air being drawn
into the fan and then being compressed and passed through
restructed efflux.

The intake and efflux should be similar in area, with
the intake possibly slightly more, and this area should
be governed by the area of the blades of the fan. The
duct should not be long, this only adds unnecessary
weight, and no advantage is gained in the airflow. A
direct intake and efflux give a better thrust than indirect
intake, i.e., wing root intakes, etc. Flow straighteners
add slightly to the thrust obtained, but should not be
too large or at too great an angle to impede the air.

The engine unit should be streamlined by a cone aft.
A spinner in front of the fan may help very slightly to
smooth and direct the oncoming air to the blades. The
fan clearance should be kept as small as is possible
allowing for grit, etc., which is invariably collected inside
the duct. The engine must be mounted as rigidly as
possible, and the fan should be carefully balanced and
tried in various positions until the smoothest running is
obtained, when it should be suitably marked for correct
replacement if removed. The complete interior of duct,
mount, cone, vanes, etc., should be thoroughly doped and
proofed against fuel and oil seepage. The hatch must be
made to positively close. The engine and tank should
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The Rapier for 2.5 c.c., which was scaled down for the first
1.49 model

be easily accessible for field checks and overhauls. For
maximum performance, the model should be kept as
small as possible round the particular power unit in-
tended. 1.5 c.c. from 23 in. to 30 in. span, wing loading
from 14 ozs. to 18 ozs. per sq. ft. Thin wing sections
with flat undersurfaces and incidences of from 1} to
3 degrees to centre line. Fan slot jig should be as below.

Warp free flying surfaces are essential. Clip wing
fittings are preferable to elastic bands, and wings and
tail must be knockoffable. Maximum strength with light
structure should be the keynote, the nose end in particular
should be strengthened. Any trimming surfaces, if used
should be fixed securely against vibration or crashes.

All engine mounting screws should be locked. All
joints made in the 3-ply should be resin-bonded glues. by
With swept and delta winged models dihedral angle is
not necessary, provided the tail is placed high. Needless
to say, maximum care should be taken when flying these
fast models to prevent injury to spectators and model.

Javahawk in U.S.A. markings. See next pages for design

details
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UNDOUBTEDLY THE FINEST example of ducted fan
propulsion yet produced by its talented designer, Javahawk
enjoys the admirable reputation and great distinction
of being the first ducted fan model to take off unassisted
from the ground (using a dolly undercarriage) and
established a world “first” by successfully flying under
radio control. Photo above shows the 28-oz. develop-
ment which was demonstrated by P. E. Norman and his
team of collaborators at Northern Heights Gala.

Ultra-lightweight 4.5 v. transistorised radio is carried
in the nose, pen-cells occupy the fuselage spine and a
Fred Rising actuator in the fin blister operates the rudder.
Performance is outstanding. It will climb fast, spiral
dive, recover immediately on correction and produced the
finest spot landing of the day at Halton Meeting. All this
with a standard Frog 150 diesel and fan as detailed on the
drawing opposite, but with the airframe expertly modified
to reduce weight and increase area.

The standard Javahawk is a diminutive 27} in. span
and weighs only 21-o0z., yet as all who have seen it know,
it is extraordinarily robust, and the life of P. E. Norman's
prototypes will probably exceed several thousand flights
apiece. The only difficulty likely to arise in construction
concerns the method of making a “moulded” plywood
fuselage, so this side of building is detailed as follows.

Cut a piece of aircraft grade resin bonded 1/32 in.
3-ply measuring 7 in. by 17 in. (this is oversize but allows
for trimming at a later stage). Glue the belly strengthen-
ing piece A in place and mark a centre line accurately
inside and outside. Measure the length of half the cir-
cumference of the already made fan ring carefully with
a strip of paper, and mark half this length each side of
the centre line on the inside of the 3-ply, in the position
the fan will occupy. Measure the distance both to the
rear of the engine mount, and mark two more points
each side of the centre line, allowing for incidence.
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This is ““it” for
ducted fan
enthusiasts. New
construction methods

and terrific performance

by P. E. Norman

Carefully cut ply away so that the mount fits correctly
in position with the ring locating correctly, and then glue
in place, with formers 1 and 3 pinned to shapc the ply.

When the ring and mount are set, cut off surplus wood
on each edge to allow an ovcrlap on upper half and
chamfer the edges. Straightening vanes will have to be
trimmed to their correct length just prior to glueing the
assembly.

Mould for upper half

It is practically impossible to bend thin plywood in a
complex curve, i.e., two directions at once, but a very
good shape can be obtained fairly simply.

Cut a piece of 1/32 in. 3-ply for upper half of fuselage
to 19 in. by 8 in. and mark centre line inside and out, and
slit with a sharp knife from the front as far back as former
2 position. Soak ply thoroughly in hot water. Ensure
that mould has grease-proof paper in position (see
drawing).

Lay ply over the mould (made in either of two ways as
sketched) and pin and bind rear portion in position
ensuring that slit portion is central. Have a cloth handy
to keep the ply damp with hot water. Carefully pin along
one bottom edge and also pull down to fit to top curve
of mould. Pin in position and lightly bind the front.
Repeat performance with second half, removing pins to
fasten down this half but pin through both pieces;
gradually working towards front end. Do not worry
about glueing the parts together yet, but only be con-
cerned with getting the pieces into position, forming as
true a surface as possible.

Have resin-glue ready, so that it may be applied im-
mediately the pins and binding are removed. Then
replace binding and pins to hold wood in position to the
mould and set aside to dry thoroughly. File and sand-
paper the overlap portion.

Mark the exact position of the hatch on the ply and
prick each corner with a pin. When everything is set,
remove ply from mould and fit and trim upper portion to
lower assembly. Cut away ply at sides and in the region
of mount to allow about { in. overlap between lower and
upper half. When satisfactory, remove again and dope
and fuel-proof the inside very thoroughly having first
removed any surplus glue, etc.

Other points are detailed in the sketches on the plan
which show the sequences of assembly.

Prepare two lengths of jig strip, square hard-
wood, two or three inches longer than fuselage. Cut these
away at mount position, so that they lie snugly against
lower fuselage shell sides. Their purpose is to serve as a
board into which the assembling pins are driven and to
prevent sides from becoming concave. Mark their
position and proceed. When assembly is complete and
dry, the sides may be cleaned up with file and sandpaper.

The nose portion must be securely dow:ll:1
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cemented in place as it invariably makes first contact with
terra firma and it is an advantage to protect the extreme
nose with glass fibre, although hardwood has been
satisfactory on prototypes.

Wings are, apart from the incorporated washout,
perfectly standard construction, the only point needing
comment is the use of spring clip fastenings to hold the
wing in place on the tongues. These have been found
superior to rubber band retainers and a sketch is pro-
vided on the drawing to show how the spring is fitted.

The fan

This type of fan, which is the result of several years
cxlgrimcnt has proved extremely efficient, and is not too
difficult to make, the 8-bladed type is simple and the rate
of climb with Javahawk proves its superior efficiency.

The sketch in previous pages shows a simple sawing
Jig for the 9-ply { in. thick hub. The slots are cut at an
angle of 40 degrees and the slot through which the spring-
loaded screw (2 B.A.) passes, allows different diameter
hubs to be cut,

Hub and jig are held in a light vice while being sawn
with hacksaw blade, and released and moved round to
next mark for cutting. Blades are cut overlength from
1/32 in. fibre or ply, then glued into the slots with a resin
glue, and pin through with a small shoe brad. Cir-
cular former 2 may then be held to front face of fan by
the screw, the exact lengths marked and cut off to size.

The blades are then curved by finger coaxing, and
when completed, thoroughly doped and fuel-proofed
against fuel and oil soakage.

R.A.F. decor above, U.S.
Navy on version opposite,
the Javahawk lends itself
to scale colours with great
realism.  Note  engine
access in opposite view.

Flying

Although balance is not critical on Deltas, it is advis-
able to make sure that the Centre of Gravity is in the
advised position. The first hand glide should be fast and
straight. Remember that the model is expected to fly at
scale appearance speed, so it is no use trying to obtain
results from a half-hearted launch. The same launching
effort must also be given when power is applied and cor-
rection for directional trim can be made by adjusting the
thrust trim tab, which will be found most effective. Stalls
can be cured by adding weight to the nose, but it is
advised that the tail incidence be left alone. A down-
thrust vane is another means of providing power control
and this can be made of 1/32nd ply and fitted into the
top half of the efflux.

Once the model is correctly prepared, it is virtually set
for life and the owner will be rewarded with literally
hundreds of thrilling and very realistic flights from a
robust design of unique construction and appearance,

FULLYSIZE COPIES OF THIS 1/6th SCALE REPRODUCTION ARE AVAILABLE AS PLANL U740 'FROM AEROMODELLER PLANS

SERVICE PRICE 7s.

. PLUS 6d.] POSTAGE
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CoNTINUING our fuel consumption
tests on popular engines for team
racing, we deal this month with those
included in the } A classification, with
a maximum capacity of 1-5c.c. The
emphasis is laid on the fact that the
tests are the result of many readings
to obtain optimum lean settings.

The Elfin 1-49 figures given on the
graph for that engine are typical of
the extremes which can be obtained.
The upper curve represents minimum
fuel consumption with “maximum
lean” mixture and the lower curve
the consumption for the same r.p.m.
at “maximum rich™ setting. Over
a wide range of speeds the difference
is of the order of 100 per cent.—
i.e., the fuel consumption figure can
be doubled by adopting a richer
needle setting for similar consistent
running.

This immediately implies a limita-
tion on the validity of static fuel
consumption tests for application to
“in flight” conditions. Whilst the
same basic condition applies that the
engine will run at the same speed
over a range of needle settings,
this range of “band width” will
be reduced, principally because the
mixture demand is affected by the
speeding up of the engine as the load
comes off the propeller in flight, just
as with a change of load-speed on
static test some readjustment of the
needle valve is usually called for
for optimum setting.

I —F—F F 7

AM. 15

A nice smooth running engine,
very easy to adjust again but gets
very hot under a prolonged run.
Nitrobenzine additive might have
a good effect on reducing fuel con-
sumption which is already excellent.
And, of course, although only a plain
bearing engine, the Allen-Mercury
is characterised by an outstanding

power output. Typical propeller/
r.p.m. figures:

7 x 6 (Trucut) ... 12,000 r.p.m.

6 x 6 (Trucut) 13,000 r.p.m.

B x 4 (Stant) 11,400 r.p.m.

Tx 12,400 r.p.m.

August, 1959

by R. H. Warring

added nitrobenzine—a saving of the
order of 10 per cent. at normal
operating speeds. The specific con-
sumption is also relatively low and
the curve shallow. This curve is
plotted for standard fuel.
Elfin 1-49

Although an old design and now
out of production, this engine is still
widely used and favoured for com-
petition work, particularly free flight.
There is no reason why it should not
also have a useful performance in
a team racer. Fuel consumption
curve A is extracted as “‘maximum
lean” needle valve settings from
8,000 r.p.m. (9 x 4 Trucut propeller)
to 17,000 r.p.m. (Frog 6 x4 nylon
propeller). Fuel consumption curve
B represents “maximum rich" setting

Frog 150 “R"

This is a “hotted up™ version of
the original 150" in which power
output has been increased by a
matter of 10 per cent. by modification
of the porting. This engine, incident-
ally, lends itself to further modifica-
tion by opening up the transfer
passages and ports, readily possible
with hand tools since the liner is not
full hardened.

Top fuel consumption curve shows
performance of standard fuel give
(4 per cent. nitrate) and the lower
curve consumption with 3 per cent,

L L " " o - " L

for the same r.p.m. with each pro-
peller used—the difference in terms
of needle valve opening being as
much as 1} turns in some cases.
Specific fuel consumption is plotted
on the “maximum lean™ mixture
data and shows a minimum value
over the range 10,000-12,000 r.p.m.

Taipan 15

This Australian engine is note-
worthy for the fact that transfer
ports are partially “throttled™ which
should logically have the effect
of decreasing the specific consump-
tion at lower speeds and vice versa.
The specific consumplion is, how-
ever, high in comparison with other
engines of this size, reaching a
minimum value at around 10,000
r.p.m.

Mills 1-3

This engine is included mainly
to show how economical is side-port
induction, although, of course, this
inherently limits the maximum speed
and peak power output. Although
the Mills peaks at a comparatively
low r.p.m. and the peak B.H.P.
figure is correspondingly reduced,
it does develop high power over the
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lower r.p.m. range. Its economical
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operation (as regards duration on

a given amount of fuel) is unrivalled.
Also its specific fuel consumption is

low—the economy of sideport in-
duction. The top curve shows

TITTTTTI

further economy using nitrobenzine

additive in the fuel.
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As THE TITLE implies, this article is intended for
modellers who make their own fuel. A typical National
Health bottle has thirty-one graduations. This does not
appear at first to have any significance. However, if we
make a simple equation thus:—

30 parts : 100 per cent,
we can see how the two figures are related.
ie., 3 parts : 10 per cent.
1} parts : § per cent.
{ parts : 2} per cent.
E.G., to make Oliver formula simply mix:—
15 parts or 50 per cent. Paraffin
9 parts or 30 per cent. Ether
6 parts or 20 per cent. Castor Oil
Plus: § parts or 2} per cent. Amyl Nitrite
The last part which is left at the top of the bottle is now
used for the additive.

Using this system it is quite easy to mix complicated
mixtures without any special equipment and can be
certain that the proportions are correct,

Any graduated vessel is suitable for mixing fuel if the
proportions are worked out correctly.

On the left of the illustration is shown a photographic
beaker, and centre is a graduated pipette. These two
apparatus may also be used for mixing fuel, but the
medicine bottle enables the mixture to be shaken up

without having to pour into another container. Ether
evaporates readily and therefore fuel should not be
poured too often as a slight percentage of ether will
disappear into the atmosphere, and don’t forget to filter
the fuel before pouring into the container.

|
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TAILLESS MODELS ARE in the news and lest
it be thought after reading the report on the Inter-
national Contest, that this type of model is not
built in Britain, take a look at our heading picture
1 where D. S. George of Liskeard, Cornwall,
is seen with his modified version of the A.P.S.
design A.V. 10. Some of Mr. George's ideas are
very good and include a moulded acetate bottom
cover on the under fin which provides an effective
wearing surface against landings over rough ground.
Model has a thicker leading edge and 1/32nd sheet
wing covering to improve the airfoil. Wing dowels
are made of 12-gauge piano wire and the fins have
a modified shape with press stud fittings to knock-
off in heavy landings, as can be seen in the additional
photograph. It is covered with Jap silk dyed yellow
with Dylon home dye and the result is an almost
unbreakable model to stand up to those Cornish
winds.

What’s happening in picture 2? This is not a
renuine crash, but a fake picture by Messrs. Addy
and Whalby, also from the West Country at Barn-
staple, North Devon. Model is 45-in. span with an
E.D. 246 and Frog 149 in fibre-glass cowlings the
mould for which happened to be a quart milk
bottle. Colour is duck-egg green with red trimming
and black spinners, and the smoke provided to
simulate a forced landing has been created by Jetex.

Our combat weary eyes have seen many tunes
played upon the Peacemaker theme, but none have
been as original as the twin engined version 3
made by 14 and 15 year-old N.Y. Heywood and
R. Cleminshaw of Cottingham, E. Yorks. The
model spans 54 in., weighs 40-0z. and has the same
proportions as Peacemaker, but uses increased
trailing edge area and a pair of A.M. 25 diesels.

The Delta 707 is a very popular A.P.S. drawing
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and in picture 4 we see W. Lister’s version from
Kendal, Westmorland. He finds the model a little
fast for his liking, especially as it is his first venture
into radio control and the flying field is surrounded
by such hazards as trees and high tension cables.
The aerial has been placed in the wing for the sake
of appearance and the receiver is the E.D. Airtrol.
All-up weight is 2 Ibs., and power by a Frog 150.
Picture & is a snappy model biplane made for the
Davies Charlton Dart .5 diesel by B. Peckham of
Bournemouth. Span is a mere 24 in., colour scheme
orange fuselage with grey wings and as can be seen
in the photograph, Mr. Peckham has combined
attractive appearance with efficient practical features.
A much larger biplane is the established 66 in.
span model from AEROMODELLER Plans Service, seen
in picture 6. This version of Brook's biplane was
made by Bob Knight, secretary of the Model Air-
craft Club of Vickers-Armstrong, Weybridge. The
design is an ideal model for those who want a
stable sport model to operate on single channel R/C.
In our last issue, our Trade Notes heading photo-
graph showed a particularly well made Bristol
freighter made from an Airfix plastic model kit and
covered with metal foil. It was built by R. H.
Williams of Letchworth, Herts, who also made the
Crusader seen in picture @. Mr. Williams was
disappointed by the reproduction of aluminium
finishes when using aluminium paint and read in
our plastics features that aluminium foil can be
successfully applied to give a more realistic finish.
He has now completed four models which are
completely covered with *“Polyfoil”, and all of
them are of an extraordinarily high standard.
Helicopter enthusiast, J. Norris of Denver,
Colorado, over in the United States, sent us pictures
8 and 9 of his latest efforts and it would seem that
as far as the “Whirly-Birds™ are concerned, Mr.
Norris is ahead of a good many experimenters.
Model seen in picture ™ has a fibre-glass fuse-
lage which weighs 4 oz. and has a detachable 66 in.
diameter rotor driven by cross-beam mounted
engines. The rotor has overhead tilting hub and has
often taken off many times in strong winds at
altitudes over 5,000 feet. In picture 9, Mr.
Norris is seen just after releasing the same rotor
unit on a balsa fuselage. Engines used are two Cox
Pee-Wee's and construction of a similar model
using two Cox Thermal hoppers is under way. Large
helicopters of this type are comparative rarities in
Europe and we wonder if these two photographs
will inspire further thoughts on this fascinating
subject. Come on the helicopters!
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They flew for Gt. BRITAIN

R.A.F. WiGsLeEv, near Lincoln, has been the scene
for the 1959 Team Trials and provided glorious but
thermal potent weather on each occasion.
In Wakefield the pattern for selection of top three
fluctuated between North, Picken, Roberts, Monks,
O'Donnell, Wiggins and Fuller, through the last few
rounds. Brian Picken qualified at third place but had
to withdraw from the team, so Ray Monks, who was
already secure at second place in the A/2 team, pulled
off a terrific “double™. Both he and Jack North have
the distinction of having represented the country in
all three free-flight World Championship classes.
: A/2 was well in Northern Heights' Ferrer's lap
4 (; with a wonderful series of seven max’s, only to have
ol a whopper downdraught pull the glider down at
4 53 sec. on the Bth round. This cost him a team place,
all honours going to 17-year-old Eddie Black, Glas-
gow, who hitch-hiked his way to the trials and came
through to top place working single-handed. Our
five reps. have done their duty well in France and
Belgium, full reports on the final championships will
appear in our September and October issues.

thove, all-rounder and double place man Ray Monks (Birmingham) with Af2 (totalled 27:18)

and Wakefield (23:44).

Note how all A2 models have involved anti-warp wing structure.

Below, clockwise, lfr_.\- Shirt of Shefficld (27:16 total) uses high aspect ratio surfaces, tows fast
T

and launched into i
Wakefield times at 25:03 with hinged fuselage design using two-picce, wire-braced
ts second year, has 20 x 25 in. propeller, 12 strands Pirelli rubber. Botic
Eddie Black, Glasgow schoolboy A2 winner (27:28) prepares T

each fime. George Roberts, having a successful season, was top in

gs.
v left,

swen design and very

gane, h

Veteran Jack North alse completes his all-round capabilities with Wakefield

team place (24:58 total) wsing model components dating back to 1950, and Dunlop power




KOMIET & BULLY

THE TwWO BASIC versions of these engines are identical,
except that the “Bully™ utilises a bored-out cylinder to
increase the swept volume by approximately 1 c.c.
The 2-5 cc. “Komet” (Red head) was submitted as
a standard engine. The 3:5 c.c. “Bully”™ (Blue head)
was fitted with a barrel-type carburettor, exhaust unit,
and vane-type pump mounted on the rear crankcase
for supplying vacuum pressure for radio control servo
power. Apart from this, the same general descriptions
apply to both engines.

The most surprising feature of the tests was that the
“silenced” 3-5 c.c. version appeared to be very strongly
affected by exhaust back pressure, realising only a
similar power output to the 2-5 c.c. version up to 9,000
r.p.m. and then falling right off. The 2:5 c.c. “Komet™
peaked at 13,000 r.p.m. and thus showed an appreciably

ENGINE ANALYSIS No. 62
by R. H. Warring

greater power output than its larger counterpart with
silencer unit,

The appearance of the crankcase is that of a ball-
bearing engine, nevertheless the bearing is, in fact, plain
and simply reamed to size in the crankcase casting.
Dimensions are comparatively squat with a chunky,
square-looking crankcase, the basic design being quite
orthodox throughout with the exception of the propeller
shaft. This is a separate length of -193-in. diameter
threaded steel (5 mm. DIN thread with a pitch of -8 mm.)
which screws into the crankcase proper. The end of this
extension shaft is slotted to take a screwdriver for
tightening up, or removing if broken.  contimied overleas
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s_“ | Power curves mig
. | 8 (A represenis 3-5 c.c. fuct pump K
a2 = Bully with throtile, Propelier g i b
= 1 silencer Mp,ump. 12 x 4 (Trucut) 6,500
v I~ | E rrp!rlnnr.l 2:5 c.c. 11 x 4 (Trucut) 7.700
ir P ! ot 10 x 4 (Trucut) 8,700 8,800
\ 9 x 6 (Trucut) 8,500
» A 9 x 5 (Trucut) 9,200
[ : !; grucuu Ig% 10,400
x rucut) 10,
e 7 & » Kk n ©# uw M x5 n 8 x4 (Trucu) 12,000 13,300
RPAE ~THOUSANDS 8 x 3 (Trucut) 12,500
. 10 x 6 (Frog nylon) 8,200 8,500
o= = = o — — 9 x 6(Frognylon) 9,600 10,000
2 b= ——— 8 x 8(Frog nylon) 7,600
5_..._ 5 - = 8 x 5 (Frog nylon) — 11,400
g G = S p— ] Fuel used: 2 per cent. nitrated, standard diesel
= = 1 mix. Throtile control. Fully effective in reduc-
° - 1 ing speed to 2,500-2,700 r.p.m. on engine fitted

The silencer unit as fitted to the “Bully” consists of
two identical die-castings, rather like two halves of a toy
pistol in shape, which bolt together with two screws.
The assembled unit is locked in place by screwing down
the cylinder liner when the collector ring effectively
encircles the 360 degree exhaust porting on the cylinder.
If the unit is mounted the wrong way up, i.e., clamped
under the cylinder flange, the port timing is altered.
A baffle plate is cast in each half of the expansion area with
only two small passage ways for the escape of exhaust
gas. The silencing effect is very good indeed, but engine
performance suffers appreciably.

The silencer appears to put an abrupt limit to maximum
speed running, with the deterioration in performance
above about 10,000 r.p.m. very marked indeed. Even
with quite small propeller loads a further increase in
speed was gained with some reluctance—an 8x3
propeller, for example, giving only 12,500 r.p.m. when
one would expect a figure approaching 15,000 r.p.m.
for an engine of this size. The power curve shows an
abrupt peak at 9,500 r.p.m. with exhaust fitted.

There is undoubtedly considerable back pressure from
the fitted exhaust, which also tends to make the engine
run very hot even in an adequate slipstream. This, in
turn, has the effect of producing a marked falling off in
power after a matter of 20 seconds running or so.

Response to the barrel-type throttle was extremely
good and positive. The engine could be throttled down
to a safe minimum “idling"” speed of 2,500-2,700 r.p.m.
on almost any size of propeller, with immediate pick-up

WEBRA “KOMET" 2-5 c.c.
FUEL CONSUMPTION

DURATION ON
R.P.M. B.H.P. c.c. BH.P./
PER SECOND
lee 10ce. 15ce.

6,000 14 26:4 4:24 6:16 =27

7,000 16 24:8 4:08 6:12 25

8,000 “18 23:4 3:54 5:51 <24
9,000 20 21:8 3:35 4:49 23
10,000 <21 20:2 322 4:41 215
11,000 22 18:7 3.7 4:13 <24
12,000 23 17:3 2:53 4:20 2
13,000 235 15:7 2:37 3:55 27
14,000 225 14:3 2:23 3:35 -3

The “Komet'" shows a relatively low fuel consumption
with a minimum demand at 9,000- 10,000 r.p.m. An interesting
fact is that both the fuel consumption and power output
figures are higher than those of the 3-5 c.c. “Bully' with
exhaust manifold and silencer unit—the “Bully"’, in effect,
using a bored-out 25 c.c. cylinder.

with exhaust unit. Partially effective only on
engine without exhaust unit, reducing idling
r.p.m. to approx. 3,000 r.p.m. but fluctuating.

and fast response to throttle movement. The throttle
is conventional in form, the brass barrel rotating over
a spray bar. The carburettor body is a casting and
includes an ingenious solution to provide locking for the
hexagonal end of the spray bar so that this cannot rotate
accidentally with the barrel if the spray bar is not
assembled tight. The bottom of the carburettor body is
threaded into the crankcase casting and can therefore
be mounted on a standard engine as well. A large
knurled ring nut enables the spray bar to be locked at
any convenient angle. In the normal right-angled position
the forward ition of the throttle lever is very close
to the propeller disc for manual operation.

The throttle is also effective on the “Komet™ (without
exhaust fitting) and can be used to produce an idling
sEocd of the order of 3,000 r.p.m. However, at any
throttled-down position running is rather erratic and
the response to throttle movement a little indefinite.
The most probable reason for the difference in response
is that without the exhaust the cylinder has a small
amount of sub-piston induction,

A feature of the throttled engine (with exhaust) is
that it would not start with the throttle closed. In this
position it blows fuel back down the line, however, with
the throttle in the wide open position (and with the
standard engine) starting characteristics were good and
adjustments easy to establish for optimum settings.
Without an exhaust, both engines run much cooler
with consequently less power loss on warming up.

A particularly unattractive feature was the high
vibration level experienced when running both engines
at all load-speeds. This definitely appeared to be excessive
and was rather worse with the 3-5 c.c. “Bully” than
with the “Komet"”,
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The vane-type pump employed on the “Bully™ is
of elementary design, consisting of a 12 mm. diameter
rotor eccentrically mounted in a |4 mm. diameter
housing formed as an extension on the standard back-
plate. The phosphor bronze vanes 10 x4 mm. fit into
slots in the rotor. The rotor shaft (cut integral with the
rotor) extends through the backplate and is riveted
to a disc which picks up the drive from a pin fitted into
the hollow crankpin (thus enabling the same crankshaft
to be used on the standard and “‘special” engine).

Performance of the pump was measured by a vacuum
gauge and proved to be exactly linear with speed.
Vacuum pressure generated is virtually nil below 5,000
r.p.m., but from then on increases progressively with
speed up to a maximum measured of 2-75 p.s.1. suction
at 13,000 r.p.m. Suction available from the pump at
peak power (9,000 r.p.m.) is 1-5 Ib. per sq. in.

Despite its diminutive size, therefore, the pump is
a reasonably efficient working unit although somewhat
restricted in performance by the limited operating speed
of the engine. We feel that the diameter size of the pump
could well have been increased with considerable
advantage.

Fuel consumption measurements showed the Webra 3-5

IMPORTANT PATENTS

2820322 F. H. WHITe  Application date 25/5/56
THis INVENTION provides a catapult launched
glider in which the well-known trimming difficulties
which are associated with high speed launch are
tackled in a novel manner. The entire tailplane
is pivoted in an eccentric slot through which it
passes and supports a small closed tube at its
pivot point, containing a free ball weight. During
launching and while in an *‘ascending™ attitude,
the tailplane assumes a normal attitude; when
the nose drops the forward movement of the
weight in the tube tilts the tailplane in its slot
to raise its trailing edge into an elevating position.

to be extremely lenient on fuel, achieving quite remark-
able duration figures for an engine of this swept volume
on 1 c.c. of fuel. Minimum lean mixture setting was a
little difficult to establish accurately with different
propeller loads since the overheating tendency of the
engine demanded a rather richer setting at some loads
to maintain speed (presumably by promoting some
further degree of cooling). This contributed to a degree
of “scatter” on the plotted points.

Comparison tests with the 2-5 c.c. “Komet” showed
fuel consumption to be up at every load-speed, nor was
it possible even with the most careful settings to equal
the figures obtained with the 3-5 c.c. “Bully”. This can
probably be put down to the fact that with sub-piston
induction exposed by removal of the exhaust the mixture
setting at the carburettor has to be somewhat richer to
compensate for the extra air being inducted into the

Mt NNt Nt Nt Nt N\t Nt N Nt Nt Nt Nt Nt N N N2

Constructionally the Webras feature a robust crank-
case die-cast in light alloy with screw-in cylinder.
Exhaust ports are cut in the cylinder flange and four
narrow transfer ports are milled on the inside of the
cylinder, tapering at the top end and overlapping the
exhaust almost completely. The piston is of cast iron
with a relatively thick wall around and above the gudgeon
pin. Piston top is conical.

The light alloy connecting rod appears to be a dural
forging with a -155-in. (4 mm.) little end and -197-in.
(5 mm.) big end bearings finished by reaming. The silver
steel gudgeon pin is a tight fit in the piston.

The hardened steel crankshaft is -354-in. (9 mm.)
diameter, ground to taper immediately in front of the
bearing and finishing short in the light alloy propeller

driver. It appears a little on the small side, rather

crankcase, and also the fact that the specific power
emphasised by its stubby length. The crank web is

output is higher with the smaller engine. Again, as with

rather crudely finished. The crank pin is hollow (-098-in.

the other engine, running :
hole) and takes a stud to extend its length when fitted

IRIC 7 was not always consistent ; 3 el
Birr}s( ll‘l(ﬁ::‘lgtp on minimum lean needle to the “special” to engage the rear disc driving the
Displacement: 3-416 c.c. 2454 ce. setting and a slightly vacuum pump rotor. ) T
(-208 cu. in.) (-175 cu. in.) richer setting was gener- The general standard of workmanship and finish is
gs::h :6.52;113; ;.’ZA; ::ll ally called for to com- good and the running fits just about right. Although
Bore/Stroke ratio: 1:04 88 plete a run at a constant  both engines showed signs of overheating whilst running,
Wnighi:bSlansdnﬂ! 5 speed in both cases the main bearing ran cool.

gine: S}
with exhaust throttle
Mar EHE (%5 555 BHP at 13,000
. B.H.P.: (2:5) - at 13,000 r.p.m. . R - .
i {35 30 BHP at 9,500 r.p.m. Webra 3-5 c.e. Bully Pump efficiency

Max torque: T

8;] 23 ounce-inches at 6,500 r.p.m.
*5)
Power rating:
(2-5) 069 B.H.P. per c.c.
(3-5) 059 B.H.P, per c.c.
Power /weight ratio:

L ———

(2-5) 043 B.H.P. per ounce

(3-5) <03 B.H.P. per ounce
Matierial specification:
Crankcase: Pressure die-cast light alloy
Cylinder: Hardened steel :
Cylinder jacket: Light alloy anodised, red

|

l
N
A\

“Komet'’ or blue “Bully"*
Piston: Cast Perlite iron
Contra-piston: Hardened steel X
Crankshaft: Hardened steel with extension

screw
Connecting rod: Forged dural I

e e by (and barrel throttle): Brass |  DIMENSIONS IN MILLIMETRES s 6 7 8 ¢ w0 u 12
RPM-THOUSANDS

Exhaust unit: Pressure die-cast light alloy
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QUICKSTART
Spitfire 1-0ce 53 /-

With four other '‘easy starting' extras

* new style fuel tank — non-spilling; positive feed

* redesigned jet assembly for non-critical adjustment
* new limit pin prevents over compression

* new style crankcase

August, 1959

QUICKSTART
Merlin -76¢cc 44]7

Super Merlin 53 [-

: 1111
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really lives up to its name

This outstanding diesel development

enables even the beginner to start his Davies-Charlton engine
with only a turn of the propeller.

No more hours of finger-weary flicking!

It's a simple device! . . . a uniquely effective device!

Quickstart is a tempered steel spring which fits over

the propeller shaft and engages with the blade.

A turn of the propeller and, on release, the engine

will turn over at least three times against compression.
When the engine starts the spring recoils free from the blade.

Try Quickstart for yourself. ““:
Look for this display oy 1o aperate

in your local Model Shop

QUICKSTART
Dart -55cc 647

If you already own a
Davies-Charlton Spitfire, Merlin
or Dart convert now to Quickstart.
Converslon kit 2/8,

DAVIES-CHARLTON LIMITED MODEL DIVISION

HILLS MEADOW DOUGLAS ISLE OF MAN
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JUNEVI3TH/14TH was the period set aside in the
F.A.L calendar for the 1959 International Contest for
Flying Wing Model Aircraft, organised this year by
the Flugtechnische Arbeits-gemeinschaft im Kreise
Segeberg on behalf of the Deutscher Aero Club, on
the flying field at Kaltenkirchen in Schleswig/Holstein.

This venue is right at the “top end” of Germany,
and in consequence many would-be participants were
deterred for economic and other reasons, the contest
resulting in a two-country affair between Germany and
Holland, ardent supporters of the pterodactyl class of
model. Three classes of event were contested, gliders to
A/2 specification, power, and rubber-driven sections,
awards being made on an individual basis in all classes,
but the main Team award being for gliders only,

Teams were welcomed in the picturesque town of
Kaltenkirchen, home of Werner Thies, 1958 Manager of
the victorious German team, and in charge of general
organisation in co-operation with Herr Pempe of the
Aero Club. Processing was skilfully conducted during
the morning of the 13th, and a move made out to the
airfield after lunch where three of the five rounds were
due to be flown.

The field, a wartime fighter ‘drome which had been
destroyed, and now made over to gliding and the local
model flyers, is a long stretch from east to west, with
good open country particularly in the former direction,
but rather narrow in the north/south direction with
belts of trees on the boundaries, especially on the west
and south-west. Unfortunately, though the weather was
for the most part bright, the wind was almost due north
and blustering from 10-20 m.p.h., with cloud cover of
approximately 3/10ths.

As a result, the start of the contest was delayed until
early evening, and only two rounds dealt with. Fiks of
Holland (engaged on glider repair and maintenance at
the site at Terlet) was the first to fly, but had difficulties
on launching to give an 81-sec. flight. With few exceptions
it seemed impossible to get full height on the line before
the models veered off, and Zwilling (Germany) was the
only one to get really well up and thus miss the turbulence
which created so much trouble at the lower altitudes.

John Osborne had cruel luck, for, when attempting
to bring his model down on the line following a poor
start, the model flicked off at low altitude to hit one of
the large pieces of concrete that littered one portion of
the 'drome, seriously damaging the model. On setting
up his reserve, almost identical luck robbed him of his

370
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Wolfgang Zwilling, 3l-year-old chemistiry
student, in showed his superiority by plasing
top for the d year in i

second string, and this much-fancied
Dutchman was out right at the start. With
the same fate affecting Kiesel, first round
scores were not impressive, with the
exception of Zwilling.

Round 2 saw rapidly deteriorating con-
ditions, as evidenced by Schwarze's best
time of 53 secs., and a return was made to
the town for refreshment and much-needed
repairs.

The following morning was much more
promising, and though cloud had increased,
the wind was much kinder at 4-10 m.p.h.,
and flight times showed an all-round im-
provement. After a little contretemps when
the local flyers were politely told that it “just was not
done” to fly their A/2s, etc., in the middle of an Inter-
national contest, flying proceeded with commendable
smoothness, and Zwilling, following a clever *“bring-
down-on-the-line” launched at height for the first
maximum of the contest.

Lust and Fiks were next best in Round 3, but were
well behind the German who looked all set to repeat
his 1958 win. This prediction was clinched witha further
max in the next round, though the two Dutchmen were
trying hard with no hope of catching the skilful
Wolfgang.

Round 5 saw Fiks almost certain of second place, but
he got his poorest duration of 51 seconds, and both
Muller and Lust produced their best efforts to pass him,
with the Dutchman (flying an Osborne designed model)
scoring a near-max. Youngest member of the Dutch
team, de Koning, had consistent trouble with a model
that persisted in fluttering to an alarming degree,
threatening to emulate other models that had broken up
in mid-air. Van der Caay, Dutch T/M, thereupon light-
heartedly “threatened” to show his members how to
launch; put up models lent by Lust and de Koning;
and promptly lost both of them in strong thermals!

Meanwhile, Klinger had been demonstrating his
immense superiority with his beautifully-finished Activist
powered model (with Zwilling, the same models that
gained them victory in Holland in 1958), and wound up
his five flights with an easy maximum. Schubert’'s
rubber-powered model again demonstrated its fine
qualities in the hands of proxy Laue, but again unfor-
tunately without opposition.

So ended a very fine and interesting contest, regrettably
without the support this class of event deserves, and the
news that by mutual agreement the 1960 event will take
place at Terlet (Holland), when it is hoped that the more
convenient venue will attract more, and particularly

British entries. C.S.R
GLIDER

1. Zwilling, W, ... Germany ... 118 2 180 180 BO 600

2, Lust, P, . Holland ... 43 5 80 68 176 417

3. Muller, J, Germany ... 86 42 49 61 122 360

4. Fiks, G. ... Holland .. 81 52 78 56 51 318

5, Schwarze, P, ... Germany ... 81 53 34 64 B84 316

6. de Koning, H. Holland ... 64 30 36 29 24 183

7. Kiesel, A. ... Germany ... — — 24 — — 24

8. Osborne, J. ... Holland ... 8§ — - — — 8
POWER

Klinger, W. Germany ... 67 40 128 123 180 538
RUBBER

Schubert, W. . Germany .. — — 41 126 77 244



Technigques
with
Tailless models
at
Kalten kirchen

(1) The Dutch team of de Koning,
van der Caay, Lust, Osborne and
Fiks, all showing Osbor ne-type
maodels. (2) The German equippe
of Muller, Kiesel, t/m Geiger,
Zwilling, Schwarse and prosy
Laue. (3) One way to steam out
warps! Fiks wused Volkswagen
exhaust to good effect. (4) The
simple yet officient Schubert
rubber - powered (Wakefield
Specification) model with its
handler, Laune. (5) Meuser of
Hamburg had good flights on
test, but broke the rather vul-
nerable stick fusclage before the
contest started. (6) Power egg on
Klinger's model featured a large
diameter neoprene tube facing
forward, providing a super-
charging effect to good purpose.
(7)_Second placeman Piet Lust.
(8), Dutch tfm showed expert
knowledge of both launching and
assisting. Note wash-out on this
model of Osborne's
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For THOSE ABOUT to reach for their :
dictionaries, the name refers to the “partially shaded
region of light around the total shadow of the moon or
the earth in an eclipse”, and such a “glowing™ title is
particularly apt for this very successful tailless design to
international specifications. When the decision was
taken to make the international tailless class meet the
same regulations as for A/2 gliders, tailless enthusiasts
were set a rather hard task of absorbing the higher wing
loading in a smaller than usual size model.

The Dutch have always been keen protagonists for
the tailless type and J. S. Osborne has in recent years
influenced the Netherland’s designs to an extent that the
models flown by his country’s team for this year's
international were all based on his conception, typified
by Penumbra.

He was Dutch champion for 1956/57/58. The winner
at Terlet in 1957, third in 1958, second at the Saarbruken
international in 1958 and Penumbra's still-air average
time is no less than 2 :20, proving its thoroughbred
background.

Penumbra is the fifth in this series of designs and was
first made in 1956. From the start, the main object was
to produce a fairly simple model with washout incor-
porated in varying stages of wing taper. This “stepped”
trailing edge method means that one can build in the

TOP
TAILLESS
DESIGN
FROM
HOLLAND
MEETS
F.A.l. SPECS.

by
J. S. Osborne

alla

FULL SIZE COPIES OF THIS |/7th SCALE REPRODUCTION ARE AVAILABLE AS PLAN U739 PRICE 7s. 6d. PLUS 6d. POST FROM
AEROMODELLER PLANS SERVICE.
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washout comparatively easily by packing up the con-
struction over the building board and with a straight line
leading edge and sheet covered forward section of the
airfoil, the wing is immensely strong (as seen in Germany
this year, it takes a concrete block to put the model out
of action!)

Construction begins with pinning down the leading
edge and the trailing edge to rib W 27 over on the board,
with jig or packing blocks to support the trailing edge
for the remaining outboard panels of the trailing edge.
Assembly follows the normal sequence of fitting upper
spars, bracing gussets, wing boxes, etc., and the wing
is then lifted from the board for the lower spar to be
fitted prior to adding leading edge shecting when the
trailing edge angles are well and truly set.

For experienced modellers, construction will be found
very simple and the model is soon made. First flight
tests should be made from hand launches with the trim

International Indoor Contest

THE CeNTRAL Aero Crus of Hungary were hosts
to representatives from Finland, Germany, Poland and
Bulgaria at the Technical College hall in Debrecen on
May 17th. There were two classes of competition, for
models of over 35cm. span (137 in.), and below that
span. In the larger class the majority elected to go for
models around 36 in. and in the eventual results it was
rather surprising to find the hosts beaten on their own
ground in such ideal conditions. The weather was dry
and external sunshine developed some lift inside the
hall. Liel Englund led constantly through all rounds
in the smaller classes making his excellent 14 : 27 flight
in the third round which concluded the contest at the
luncheon break.

During the afternoon, the big stuff came out and very
first flight was a 19 : 13 effort by Karl Heinz-Ricke to
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Elegant in
apperarance yel
simple in lines.
Penumbra shows
aoff its  cranked
trailing edge,

tabs deflected to make Penumbra fly straight. Tt is then
an omni-directional model, able to slip into lift on either
side of the line of flight and this gives it considerable
advantage in competitions. For final trim, a movable
ballast weight is arranged in the “fuselage™ and this can
be used to compensate for varying wing strength,

With such a high performance tailless model available
now for everyone to build, maybe we shall see larger
entries for events during next season. Certainly the
flying wing is a fascinating subject and who could ask
for anything more simple than a couple of wing halves
to carry to the flying field for a day’s enjoyment ?
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Left: Ricke,
Kujava and
Englund were
Ist, 2nd, 3rd in
large asise
class, winning
madel at right
drawn in
simple  detail.

Left: Lief Eng-
tund launches
his larger
maodel; he won

the under
A5 em. class, g

]

maodel details
are given at
right. ‘
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ALL DIMENSIONS IN MILLIMETRES

set the ball rolling at a very high standard. Unfortunately
during this round the two Hungarian leading lights
Varszegi and Egri had their models collide in the air
with inevitable damage.

Poland’s Kujava led the second round with 18 : 50
and then Ricke made his third flight of 22:05 to
establish a new record for the hall and also a new
duration record for Germany, as well as carrying off
this section of the contest. All models used Pirelli rubber
and construction followed the established Anglo-
American practices with nichrome wire bracing, etc.

35 em. Span
min, sec,
L. Englund (Finland) 14 27 1. K.H.Ricke{(Germany) 22
. G. Varszegi (Hungary) 12 36 2. S. Kujava (Poland) 18 50
O. Roser (Hungary) 11 52 3, L. Englund (Finland) 17 26
S. Niemela (Finland) 11 49 4. L. Hamalainen
S. Kujava (Poland) 10 58 (Finland) 16 49
L. Hamalainen . Gy. Simon (Hungary) 16 40
(Finland) 10 57 6. 1. Antal (Hungary) 15 04

Over 35 cm, Span
min. sec.
05

e
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AIRCRAFT
DESCRIBED —
No. 96

by G. E. Codding

DEesIGNED IN 1930 as the Boeing Model 248, other-
wise known as the U.S. Army XP-936, and often con-
sidered as America’s “First Modern Fighter”, the
P-26A was commonly referred to as the ** Peashoorer™.

The series of P-26 low-wing fighters started active life
with the Y-1 ordered by the U.S. Army in 1932, three of
which were delivered in early 1933, Gross weight was
2,789 pounds, span 27 ft. 5 in., length 23 ft. 9 in. engine,
Pratt and Whitney R-1340-21 of 550 h.p. offering a top
speed of 227 m.p.h.

Following the Y-1 came the P-26A delivered in 1933.
Weight had arisen to 3,012 pounds, span increased to
28 feet and one inch added to the length. The newer
P and W R-1340-27 engine produced 600 h.p. and the
top speed rose to 234 m.p.h. The other major change
was the “new landing gear”, perhaps due to the landing
speed of 73 m.p.h. without flaps. Boeing, meanwhile,
called the demonstrator the Model 281 Fighter-Bomber.
It became a familiar sight at air shows and Army
manoeuvres to see impeccable P-26 formation flying,
and for years it was the symbol of America’s fighter force.

Late in 1937 a number of planes were sent to the
Philippines, where they remained until the Japanese
invasion in 1941. However, most of the P-26s, as well
as later models, were sent to Panama. Others actually
saw combat service in China.

The arrival in 1957 of two P-26A"sfromthe Guatemalan
Air Force has re-awakened interest in the U.S.A. The
first, serial No. 33-123, is now to be seen in Ed Maloney’s
Air Museum, Claremont, California. This aircraft had
an interesting history in that it was first accepted on
16.6.34 and went to the Ist Pursuit Group, 27th Pursuit
Squadron, Selfrige Field, Michigan. The number on
the fin at the time was 23. In September, 1934, it was
damaged in a nose-over due to brake failure on one
wheel, was repaired and used in Panama up to the time
of Pearl Harbour. Later it was one of two P-26A’s sold
to Panama and later still, passed to Guatemala.
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Boeing I"-26/

Colour scheme as delivered to the Air Museum was
silver fuselage, medium green wings, black fuselage
No. 0672 in American style numeral about 18 in. deep,
centrally painted aft of section “E™ position on drg.
opposite. Rudder had standard Guatemalan blue-white-
blue stripes, but the insignia was the five-pointed
American star on a blue circle. The Smithsonian Institute
received the last Guatemalan P-26A, the subject of the
photo above, where it is now on exhibition at the Air
Force Museum and has been re-painted in the colours
of the 34th Pursuit Squadron, according to recollections
of Col. Wadman, who was pilot with that Squadron
and is also a former director of the Museum.

This has brought about considerable controversy in
that the P-26A has an Olive drab fuselage as depicted on
our cover. Other historians maintain that the fuselage
should be blue as noted on our drawing. The Olive drab
enthusiasts appear to have more to substantiate their
claims, but from the modeller's aspect, it would seem
that either colour is acceptable, for whilst 1934 Technical
Orders certainly specify that Olive drab should be used,
the subsequent standard fuselage and landing gear
colour was medium Blue. Another bone of contention
concerns the arrangement of the Squadron Markings on
the fuselage underside. Col. Wadman has the numbers
laterally disposed on the Museum aircraft as seen above,
and on our cover, but photo evidence points to a tandem
numbering as shown on the drg. opposite.

Its armament was two .30 machine guns synchronised
to fire through the airscrew from fuselage mountings
and altogether 151 P-26's were made, including 111 of
the P-26A, flapped version. The P-26B was the same
airframe, with a fuel injection engine and the P-26C
employed modified controls.

We are indebted to Edward Maloney, and Robert S.
Houston of the American Aviation Historical Society
for their enthusiastic assistance in providing us with
information to prepare]the drawing opposite.

Two views of the P-26A4 as ready for delivery from the

Seattle factory and without bright Squadron markings.
Heading photo is of the repainted aircraft in the Museum.
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COLOUR SCHEME.

Fuselage. Medum Blue.
Landing Gear: Medium Blue
Wings, Fin, Tailplane: Yellow.

Wing Root to Dihedral Joint. Block.

Wing Lettering . Block.
Fuseioge Numbers: White.

Fin Numbers. Black.

Fin & Tailplone Scallop! Red.

Fuseloge Stripes’ White Outer: Red Inner. White'V' Notch.
Thunderbird Insignia: Black on White Circle.

Stars: White on Blue Circle. Red Dot.
Rudder Hinge Stripe. Blue.

Rudder . Alternate Red & White Bars (Red first)
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)

' l.r‘ )

I/Tind SCALE REPRINTS OF THIS “J" TYPE PLAN
AND I/48th SCALE “A" TYPE DYE-LINE PRINTS
ARE AVAILABLE PRICE &d. AND Is. RESPECTIVELY
FROM THE AEROMODELLER PLANS SERVICE. PLEASE
QUOTE PLAN No. 2710 WHEN ORDERING.
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QUETONE RX 44 {

RADIO CONTROL

AT LAST WE ARE ABLE to reveal a tone circuit that
has been in demand, and in Quetone we have the standard
Bletchley Club circuit for single or multi operation.

David McQue also sends a relay-less version of
Quetone which has been flown for the past season by
John Soper. No originality is claimed and a valve is
used as the Superregen detector as it still represents
the most economic approach today.

Valve and transistors are fed from separate batteries.
This reduces the drain on the valve H.T. battery (22-5 v.)
to from 01 to 0-2 m/A at which current even the smallest
batteries will last a season. The separate transistor supply
is made up from a number of slim pen cells 4} v. for
relays of 300ohm, and 7-5v. for 1,000 ohm relays.
When the tone is sent, TR2 acts as a virtual short circuit
connecting the TR battery to the relay. Relay current
is less than 0-1 m/A rising to 15 m/A with 300 ohm
relay on 4:5 v. and 7§ m/A with 850 ohm relay on 7} v.
(capacitor across relay 5 mfd. for IK, 25 mfd. for 300 ohm).

In the originals, the relay is mounted separately for
flexibility as the Rx can also be used for driving a low
resistance reed unit such as an E.D. rewound with
40 s.w.g. enamelled to give a D.C. resistance of 150 ohm
and an impedance of 1 K/ohm when tuned with
0-5 mfd. Tuning of the Tx notes to the reed unit is best
done with 3 v. supply and normal operation on 7-5v.
for most accurate tunings and reliability. Other reed
units have been made using 100 ohm and 145 ohm
bobbins off Siemens relays.

A modulated Tx is required and the carrier should
be left on continuously, the relay being operated by
any tone in the reed frequency range (300-600 c/s).
With the Tx switched right off noise will produce a relay
current of 1 or 2 m/A which disappears when the Tx is
switched on and the Rx tuned in for minimum current
without tone at progressively greater ranges. Phones
can be plugged in place of the relay for this purpose
of tuning for “‘quiet space”.

Whilst any tone Tx will do, greater reliable range will
be obtained with Xtal control, especially if a hand Tx
is used.

The Rx can be made up on a paxolin panel and
mounted in a balsa box. Layout is not critical except
that leads to the valve and L1 should be short, L3 and
L1 at right angles and neither too near the A.F,
transformers.

TRI, TR2 can be any small audio transistors, for
example, Newmarket VI0/IS5A. If transistors with
higher beta are used C3 and/or C5 may need increasing
to -005 to reduce standing current with Tx off.

Tronatermers 4 8 | ANDENTE TIOTS
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This month brings two gems for
the home constructor
COMPONENTS FOR QUETONE

L1.—19 twurns 28 g. double silk-covered close-wound (reduce 1o 18
il core projects when on tune) on a }in. Alladin dust cored

former.
L2.—1 to 1} turns of aerial Aex over centre of L1.
L3.—2 amp neosid choke core close-wound full with 32 g. enamelled

Transformer (1) and (2) Ardente T1079. Araldite leadout wires
where they leave former 1o prevent accidental d g d
by leads twisting during wiring.

C1 and C2.—Miniature ceramics or silvered mica.

C} and C5.—High K ceramics disc or tube.

C4.—8 or 10 mid. 3 v. working subminiature electrolytic—waich
polarity.

A lki!. of parts will be available from F. Rising including the base
panel.

Since publication of tone circuits—in particular
Aerotone—we have been requested to include a tone
transmitter circuit and David McQue provides one of
the simplest possible in the McQue Simpletone. It will
fit in an Oxo tin and is therefore hand-held and mobile.
and is Xtal controlled. This calls for further explanation
and the following anticipates your queries.

Question.—Why use a Xtal controlled Tx?

Answer.—It is the simplest method of producing an accurately
known stable radio frequency.

Reservation.—The Tx must, of course, be designed and constructed
to obviate uncontrolled oscillation at other than the Xtal frequency
and in cases where the output frequency desired is a multiple of the
Xtal frequency the correct multiple or harmonic must be selected,
i.e., to produce an output frequency of 27 Mics. a Xwl of this
frequency or one of 13:5 M /cs. or 9 M cs. may be used.

uestion. —What are the advantages of a Tx with a stable output
frequency?

Answer.—

(1) Whatever type of Rx is used it always responds best 1o the
frequency to which it is tuned, ie., gives greatest range, and if Tx
frequency drifts, range will be lost.

(2) There is a legal requirement to remain within a band of
frequencies 26:96 Mcs. to 27-28 M cs. which is 27-12 M cs. 4+ 0-6%,.

Note.—Although (2) can be met by frequent checks with an
accurate stable wavemeter such a device will cost more than a Xtal
and then have to be calibrated against a more accurale source.

Simple absorption wavemeters, especially those using a lamp
indicator, rarely have a long term accuracy better than 1%, if that.
Their use is best restricted to monitoring and course frequency
checking, i.e., with a Tx using a 9 M ¢s. Xtal, just to ensure that the
output frequency is 27 M cs., not 18 M/cs. or 36 M cs.

vestion.—What sort of Xtal do | want?

Answer.—The practical choice lies between the use of 9, 13-5,
and 27 M/cs. Xials. The latter are all overtone types, i.e., have a
natural frequency around 9 M/cs, and are operated on their first
mechanical harmonic or overtone which is slightly less than 3x
natural frequency. Circuits using these look very simple but can be
tricky to set up and ensure that the oscillations are Xtal controlled.
With the 9 or 13-5 M ¢s. Xtals the Xtal oscillates on its fundamenial
and the third or second harmonic, electrically selected, is used. As with
these the Xital is isolated from the aerial circuit, they are easier to
set up and 13-5 M cs. is perhaps the best choice.

Question.—Has Xtal control any special tuning advantages?

Answer.—An advantage of the Xtal Tx is that Rx tuning can be
carried out at short range by reducing Tx power output by one means
or another—in the case of Simpletone 'F: by removing the aerial.
This can be done because unlike the ordinary Tx's, the output
frequency is not affected by aerial loading. It saves the legwork and
arm working process ol distant field checking.

McQUE SIMPLETONE Tx.

+ §0V (man)

10 Mt METER
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Sinclair dual proportional

THe McENTEE $YSTEM operates by reason of the fact
that a back voltage is set up whenever a circuit in which
a voltage is applied to an inductance is broken. This
system uses the back EMF of the Ist relay to charge a
condenser via two diode rectifiers. This causes a build-
up in the condenser and the transistor base circuit is
controlled by the current flowing from the condenser.
The amount of current flowing depends upon the
frequency with which the pulses feed the condenser. As
the current flowing in the collector circuit is controlled
by that in the base circuit it follows that the current
available to the second servo is dependent upon the
frequency with which condenser in the base circuit is
fed with pulses.
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EWF BACK EMF

At (1) we have a complete cycle. The mark pulse is
shown shaded and the space is blank. Underneath the
line is the back EMF pulse which commences im-

mediately the mark is stopped.
A e O
b [ 1 1

BACK EMF PULSES

BACK EMF PLLSES

At (2) the mark has been reduced and the space
increased. (@) and (h) show that the Back EMF remains
the same width at all pulse rates but as they are closer
together at high rates the relay is “on” for a greater
proportion of the time, e.g., pulse width 1/100 sec., at
6 pulses per sec. dwell time is 6/100 sec. or .06. At
50 cycles per sec. it is 50/100 or .5 sec. and so on.

The dual proportional unit was installed in a fast
flying 60 in. span model; it has been found completely
reliable and the degree of rudder and elevator control is
quite remarkable, response being immediate in all flight
attitudes. The receiver and relay unit has functioned so
reliably that it has not been found necessary to fit any
fail to safe units, though this could be achieved by fitting
cut-outs in any of the extreme limit positions on the
servos. A standard ECC951A receiver (which has been
used in about 7 radio models over the past few years)
was stripped of its relay. Two E.D. Polarised relays and
the rest of the components shown within the lower
dotted area are mounted on a small paxolin chassis
2} x 2in., layout of components not being critical.
Operation is via transmitter pulse box, a Mighty Midget
motor driving a set of contacts and made to give a
variable Mark Space (Rudder Control) motor speed via
a 20 Ohm resistor (elevator control).

As can be seen, the rudder servo responds to M/S ratio
via relay 1, but when the contacts of relay 1 change over,
the pulses are fed via the .1 mfd. condenser and 50K
fixed resistor to form a time constant circuit. Thus each
time the rudder relay changes over, a pulse of a definite
time is fed into the coil of relay 2 (elevator relay) and
thus another independent M/S ratio is formed. The
diodes used to prevent the wrong polarity on the tran-
sistor are GEX 54, but any similar type would be
suitable also the transistor used in an (OC 71) but
any suitable type could be used. The best method of
finding the correct time constant circuit is to substitute

CIRGUIT . SINGLE CHANNEL DUAL PROPORTIONAL
16-20 GP'S, APPROX

RECEIVER
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MIGHTY MIDGET SERVOS

a variable pot in place of the 50K fixed resistor and
adjusting until an acceptable value is obtained. This
system has been developed by A. Sinclair of Renfrew
and we believe it to be one of the most advanced of
its type in the world.

Note.—Back EMF is the same width whatever the mark space
proportion, Whatever the pulse rate the mark space is unaltered. With

the higher rate the Back EMF pulses are closer together (a). The effect
on the relay is to give a longer dwell time with higher pulse rate.

Photos show motor and relay units




AT GODALMING on June 14th the

local club entertained modellers
from all part of the country in-
cluding three team racers from
Prestwick and a stunter from
Cornwall. Very gratifying was the
fact that there was a good entry
in the stunt (13) which Mick
Blundell dealt with most capably.
Brown's Coy Lady rteceiving a
narrow l-point defeat as the result
of not putting enough fuel in the
tank!
Class
Pete Drewell
doing
3 min.
of 86
was a

B was wvery fast, both
and Walker-Tuthill
the fastest heat times of
29 sec.—an overall average
m.p.h.! However the final
bit slower and J. McNess
pulled off first place, as is his
nabit this season. F.Al. team
racing was rather scruffy, as can
be seen by picture 10, opposite.
The character in front appears to
be the only one not whipping—
and tolerance of this bad habit
(now unfortunately official) will
lead to degeneration of the class.
John Williams of Ecurie Endevour
made the fastest heat time of
5min. 6sec. but again a slower
final when the Enfield reliability
won the day.
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NORTHERN HEIGHTS GALA RESULTS
Queen Elizabeth Cup (Wakeficld)
1. G. J. Lefever South Essex 501 points
2. G. Fuller St. Albans 480 points
3. M. Dixon ... ... Leamington 417 points
Flight Cup (Open Rubber)
1. D, Greaves F Leamington 360 4 395
2. N, P. Elliott Men of Kent 360+ 363
3. E. Barnacle ... Leamington 360+ 296
Fairey Cup (Open Glider)
1. J. H. Foxall Northwick Park 360+ 145
2, J. Orde-Hume Northampton 3604103
3, E. Wiggins . Leamington s+ 99
Thurston Trophy ( He .rm-,--n r)
1. E. J. Jukes cuw 107 points
2. R. M. Dudley 82 points
3. F. G. Boreham 28 points
De Havilland Bowl (()‘pn: Power)
I, N. Lennox . . Blrrmnghum 3604 189
2. M. Lovett ... ~er 160 -+ 160
i, P. Dodd ... Surbiton ... 360124
R.A.F. Review Cup (Radio Control, spot F.m.fmq
1. P E. Norman 19 fi.
2. D. Knights 48 1.
3. 1. Batchelor 55 fi.
Keil Cup (Combar)
1. K. Pratt Northwood
2. M. Smith High Wycombe
Concours D'E legance
General Flying Models A2 Glider
Power Models. .. . Westland Widgeon
Flying ‘xaln R L. Aaron Bleriot
Special Aw W. Evans Sikorski 398
ALH(J'HODI LLER Tl'oqﬂly Gala C .ﬁ:m:purm.hrp
E. Barnacle Leamington .
GODALMING C/L RALLY
Class “B"" Team Race:
1. J. K. McNess West Essex W T :46.5
2. Walker Tuthill Enfield . W T:546
3. P. Drewell LOMAC v LENEES
F.A.L Team Race:
1. Hartwell/Allen Enfield we 51388
2. ). Williams Ecuric Endevour ... 5 :47.5
3. D. Tyler Feltham Eagles ... 5 :478
Combat:
1. 1. Palmer Wimbledon
2. D. Cherry Wimbledon
Sunt :
1. Fisher Coventry 448 points
2. R. Brown Lee Bees 447 points
3. P. Thwaites Lee Bees ... 405 points
4. 1. Perry Wimbledon 367 points
Combat entries had to be re- models which fill the Bucking-
stricted to 48 and 3 in a circle hamshire air. This time, rubber
in the first round due to the lack took precedence and with a hand-
of staff and time. However, the some cash prize attached to
clashes ran smoothly and were victory in the Queen Elizabeth
enjoyed by most, :.spgcullv Wim- Cup, rivalry was keen though no

bledon who had three models out
of five entered in the semi-finals.
Most impressive was perhaps the
aggressive but calculated flying
of the very young pilots of be-
tween 12 and 14,

This fine summer we are having
in Britain guaranteed the con-
tinuation of NORTHERN HEIGHTS
M.F.Cs fabulous record for
superb flying conditions at R.AF.
Halton on June 2Ist. “Winds
light to variable” was the order
of the day—much to the amuse-
ment of the public—and annoy-
ance of competitors for the large
black hangars seemed to trap
occasional flocks of models when-

ever the wind direction shifted.
John O’Donnell proved an
intrepid climber on the flexible

alloy ladder used for recovery as
can be seen in the photo above.

Any visitor to the Northern
Heights Gala cannot fail to be
impressed by the galaxy of

fly-off was needed to decide
Geoff Lefever's win—unlike the
‘Open’ events where the 6 o-clock
rush to make a deciding flight,
bore all the excitement of a race
finish. Birmingham and Leaming-
ton fliers were well to the fore
and Eric Barnacle’s all-round
efforts deservedly earned him the
AEROMODELLER Trophy for Gala
Championship.

But the greatest crowd draw of
all the many sections in this
annual Gala is undoubtedly
Radio Control and this year what
fine rewards the onlookers had
when Percy Norman's R/C Delta
took the air.

Besides this  demonstration,
‘P.E." excelled himself by winning
the spot landing event with 14-
vear-old Ants Pants, revived with
a new wing and Frog 250 replac-
ing the Ohlsson 23 which used
to fly the 48in. streamliner at
Eaton Bray in 1946,



(1) Big heave at Northorn Heights
by Norman Elliott, 2nd in Open
Rubber. (2) P. E. Norman and son
with spot landing Anis Panis.
(3) R. Lennox takes things easy with
ice lolly after winning power.
(4) Veron's Phil Smith with new kit
design, the pusher Velox with
fuselage boo (3) Geoflf Lefever
looks pleas with the Queen
Elisabeth Cup

(6) Novel tailless RJC by T. W, Waters of North Kent.
(7) Ar G 1 F.A.l. winners Allen and Hartwell
with typic nopy En ld design. (8) R. Brown
with Coy Lady and neat Jap dive bomber variation
missed stunt win by 1 point to O. W. F. Fisher in 8,
down from Coventry with a new Performance kit?
(10) F.A.l. Race pilots demonstrate how whipping has
marred the sport. Jostling and arm pulling do not
contribute to good flying
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Mobile model shops have
become an accepted side of
trading in Germany. Our heading
picture shows how they excel
for slick efficiency and score with
a wide range of goods on display
for purchase by a ready-made
market at any modelling rally.
That little DKW van takes in
the U-shaped collapsible trestle
tables, covered display cases and
as large a stock as can be found
in many a permanent shop. In
Britain this type of trading has

a more limited market due to
the widespread nature of our
modelling organisation and the

loss of hitherto popular centres
of model flying; but there’s still
room for more than the few
traders who support rallies. We
are not suggesting that Gala days
should become open markets, but
the opportunity for casual visitors
to clinch their awakened interest
by taking home a kit is one which
can only benefit the hobby in the
long run.

News from the Plastics market.
Surely the finest detailed and
most  cleverly

designed  plastic
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kits yet seen are the military
series of missile launchers, tanks,
atomic cannons, etc., etc., recently
introduced by Frog. These are
the first plastics we have yet seen
that simply cannot be assembled
in a few hours. Moreover, every-
thing can be made to work and
some wag in the U.S.A. has radio
controlled a motorised tank made
from the original US. moulds.
Also outside the aero sphere, but
still close to our interests, are
the all-British Rosebud series of
Kitmaster plastics, Latest is the
Stirling 8 ft. single power wheel
loco—a beautiful piece of mould-
ing. Airfix bhave negotiated for
sales in the U.S.A. wvia the
General Hobbies Corporation and

’
"

New display packs in the adhesive lines

are from Airfix and Britfix. At right is

Ju{mnur Kopil timer, has snap off action,

is light, can be obtained in 20 and 30 secs.
ranges.

this will further enlarge their
already wvast market. The 4s. 6d.
Heron kit in Jersey Airlines mark-
ings is another example of how

this company beats down price
while  still  including  ‘luxury’
features, and the Heron boasts
retracting undercarriage, moving
controls, crew, passengers and
flight steps. A smart display

stand can also be bought for this
one at the actual manufacturing
price of 4s.; it can be ordered
through your model shop if not
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in stock. Soon to come from
Airfix is the Fairey Rotodyne.
From the US.A. the plastics

trend is to more and more detail.
Revell's Sopwith Camel to 1/36th,
is a mate for the Fokker DRI
already on sale here, and incor-
porates the additional detail of
longeron, bracing and control
panel engravings on the inside of
the fuselage. Lindberg have also
started in the same internal detail
for their Hawker Hunter and a
new line just introduced by
Monogram is the 1/12th scale
Wright Cyclone 9 aero engine
moulded in four colours so that
painting 1S not necessary, every
detail is faithfully represented
and the size appears just right for
many a scale model. We empha-

size that these U.S.A. kits are
not yet available in Britain.
In the adhesives line, Airfix

have a bottled polystyrene cement
that brushes smoothly, does not
string and is a great aid to neat-
ness. Humber 0il Co. introduce
Britfix 55 white, a PVA glue in
soft plastic squeeze bottle to

retail at lIs. 9d. and the pack is
neat enough to be taken for a

ladies item for make-up, so don't

leave a bottle on the dressing
table in error! Incidentally, the
Acromodeller *“test bench”™ has
just completed its sixth model
using PVA exclusively and we
are quite enthused over it—but

be warned, don’t expect it to
stand up to dampness.

The Davies-Charlton Quickstart
springs have proved so popular
that demand for the conversion
kits to fit existing motors has
exceeded all expectations, Three
different types of Quickstart are
available according to engine size
and it is quite important to get
the correct size for the best
performance. Kits can be pur-
chased through model shops but
in cases of difficulty the factory

at Hills Meadow, Douglas, Isle
of Man, will help and offers a
fitting service at 3s. 6d. which
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includes post and packing, the
charge for springs at shops being
2s. 6d. The new DC-049 glow
motor now christened the Bantam
is rapidly approaching the market-
ing stage and promises to be
Britain's cheapest-ever engine. All
we can say for the moment .s
that it will be based on the
popular Dart crankcase, making
it interchangeable and of small
dimensions for its capacity.
Stanley Tools, well known for
their range of fine woodworking
aids, have a little shaper in their
catalogue that comes in very
handy for roughing out blocks
and thick sheet. Known as the

Stanley Jr. Shaper in action on a block
af balsa. Is good for roughing out shapes,
maore useful on glass fibre and hardwood.
Blades are replaceable, fit on red plastic

handle.

Shaper Junior 492, selling at
7s. 6d., it has a red plastic handle
and replaceable tempered steel
blade (2s. 6d. each). Specially
useful on glass fibre and home
jobs, we found it helpful in
shaping a large glider fuselage

see photo. This happens to be
the Graupner Trabant R/C slope
soaring or towline model, one of
several kits made up from this
German range in  recent weeks
and of which more anon. Lothar
Piesk’s famous Atlas F.Al. power
design for 1.5cc. was anotber,
and the Dornier Do 27 C/L scale
model is in the course of testing.

Vacuum  formed  plastics for
cowls, etc., large transfers and
excellent plans are really attrac-

tive features of Graupner Kits, so
popular on the Continent but
unfortunately subjected to import
restrictions as far as this country
is concerned. This also applied to
their latest  Mikrokombi R/C
receiver, a battery box. Rx and
actuator all in one piece!
British kits on test have in-
cluded the Keilkraft Ticer Moth
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Apt choice of Boeing P-26
plastic kit to demonstrate
how small TMY eleciric
maotors distributed by

Ripmax can be used 1o
drive the prop. Motors
sell at 3/3. Below: the F.
Rising lightweight escape-
ment for rubber drive,
with two pawls for self

neutralising.

S

at 19s.
Caprice

10d,
glider at
found a few points adrift on the
Tiger and with, characteristic K-K

and the 5lin.
155. 9d. We

enthusiasm to get matters right.
the offending short wire parts are
being corrected. Small criticism
this, for a good model, and high
praise from us for a superb flier
in the Caprice. Two minute
flights have been regularly clocked
these summer evenings off 164 ft.
line, and in experienced hands
the Caprice could be a contest
threat. We recently judged a
combat event and were agreeably
surprised to see how quickly the
K-K  Gazelle had taken on.
There’s no need for us to empha-
sise the original derivation of
this design as everyone will
recognise the shape; but it cer-
tainly inherits the capabilities of
its larger counterparts and with
the kit including a made-up tank,
it will be very popular at 19s. 10d.
Tip for builders—cover with silk
or double tissue and face the
fuselage with 1/32in. ply for a
crash-proof model.

Elsewhere in this issue we have
recorded the achievements of
P. E. Norman's Ducted fan R/C
model; but it should not be for-

Keilkraft kits, the
Tiger Moth and
Caprice glider.
Funetional lines of
the latter make it
vasy fto build —
and performance
ix equal te many
larger A[2 deisgns.
Suitable for
“Open’ events, it
is 5l-in. span.

gotten that, apart from the Frog
150 diesel, the only commercial
accessory used was an F. Rising
super  lightweight  escapement,
as distributed by Henry .
Nicholls Ltd. This }-0z. weight-
saver is small in stature, low on
current drain, and played a great
part in making this ducted delta
a possibility. F. Rising escape-
ments are well known for their
very high standard of manufac-
ture and the compact rubber-
driven version forms an ideal
replacement for rear fuselage
mounted units on older models.

More gen. is now available on
those new Mercury controline
kits, The Viper is for 1—1.5 cc.
and has been tested on a Fox 15
at remarkably high speed. The
Cobra is for the 29 and 33
engines, and Mamba for the new
range of .Bcc.'s. All are to the
same pattern of profile fuselage
constant  thickness wing  with
tapered trailing edge. and are
fully aerobatic. At the moment
they are passing through the
‘engineering’ stage and long
awaited kits for this type of con-
troliner should be very popular.
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Power model at top right, by Andrass Mecsner of
Hungary, follows typical long nose moment lines of
Budapest Institute desi with di d fuselage
section, and a new type diesel which impressed for its
power. Model scored 4 maximums in rough conditions.

As host country, Poland was responsible for attractive
multi-colour poster in heading. Representing the country
in A 2 glider was Antek Suliss, details of his model are
'im{l low. Note the all-sheet covered wing surfaces
and use of turbulator holes. Model placed third in the
contest, also appears at left in photograph on opposite
page. “Fuga™ is typical of refined model glider l.{::l‘l!
in Eastern States, with slender fuseloge, high aspect
ratio, and in this case, tail above the fin.
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ALL DIMENSIONS IN MILLIMETRES

THE SEVENTH international free flight championships for “peoples’
Democracies’” in Eastern Countries was held on May 28th - June 6th
at the Leszno gliding centre in Poland. Seven countries sent represen-
tatives and the most notable absentee was the U.S.S.R. itself, the
stock excuse of “training for other events'’ being offered. As in
previous meetings, only one representative flew in each class for each
country, so the load of responsibility rests very heavily on the single
individual.

Hungary was a natural favourite and in A/2 which opened the
contest Roser secured the lead after the fourth round, with his lowest
flight duration of 2 : 33, He was the most consistent of the entrants
and as will be seen in the results tables, thermals and accompanying
downdraughts seriously affected durations.

Wakefield produced a surprise victory for East Germany, the
winner himselll was said to be agreeably surprised, and this was due
in the main to the light wind and turbulent atmospheric conditions.
Cizek was obliged to fall back on a reserve model for his last flight
and so lost what was expected to be a victory for Crechoslovakia.

That country came to the fore in F.A.L power held in bad weather,
strong winds, occasional rain and overcast. Hajek was the only one
to make perfect score, flying the familiar *Rocket design which we
have seen at Cranfield, and which has gained him International fame
Most interesting in this event was the performance of the new
Hungarian Moki diesel which was said to be every bit as good as
the Czechoslovakian Institute M.V.V.S, Ginalski from Poland had
a Russian engine similar 1o the M.V.V.5. and was the only rival to
the two leaders.

Whereas China was represented last year, the North Korean
contingent was the only Asian country at this year's events and
although not exactly highly placed, they impressed by their

enthusiasm to learn and improve their flying standards.
A2
N. Roser .. Hungary ... IBO 164 153 IBO 180 857
V. Horyna . Crechoslovakia ... 79 180 180 180 180 799
A. Sulisz ... Poland ... ... 1BO 178 180 117 132 787
D. Ducklauss ... East Germany ... 180 180 141 46 180 727
A. Vlaicev . Bulgaria ... .. 170 49 B3 IR0 1BD 662
M. Vuletic . Yugoslavia .. 156 180 79 55 180 650
Pek-You-Tchun Korea ... ... 180 180 100 8B 55 603
Wabkefield
K. H. Fischer... East Germany ... 180 180 180 179 109 828
R. Cizek <. Crechoslovakia ... 180 180 161 180 113 814
A. Kossowski... Poland ... 180 112 180 180 159 811
G, Kriszma . Hungary 180 140 155 111 18D 766
K. Raskov .. Bulgaria ... .. 75 111 180 119 180 665
An-San-Hek ... Korea . 138 62 150 140 110 600
M. Tomkovic ... Yugoslavia 109 0 170 180 84 543
F.AL Power

V. Hajek . Czechoslovakia ... 180 180 180 180 180 900
A. Metzner . Hungary .. 1BO 180 105 180 180 8§25
K. Ginalsky . Poland IR0 166 106 129 |80 761
S. Tinev .. Bulgaria ... .. 180 169 150 86 104 689
W. Korber .. East Germany ... 74 86 101 97 180 538
A. Stepanovic  Yugoslavia .. 30 46 1B0 117 B85 458
Pak-Col-Tiu . Korea ... - 0 0 0 0 0 0
Team Placings A2 Wake Power Total
1. Czechoslovakia 799 ... Bl4 ... 900 .. 251}
2. Hungary 857 ... 766 ... B2S ... 2448
3. Poland 787 Bl 761 2359
4. East Germany 727 828 538 2093
5. Bulgaria 622 665 689 2016
6. Yugoslavia 650 541 ... 458 1651
7. Korea 603 y: GO gan 0 1203



Above: Metsner shows off
the new Hungarian diesel.
Right: Burly K.
East Germany with winning
Wakefield. Below: Pak-Col-
Tiu from N. Korea, crashed
in test flight.
Sulisz, Roser (Winner) and

Horyna with A 2's-

Fischer of

Below right:

FOR YOUR DIARY

August 23rd
South Midland Gala, all classes at College
of Aeronautics, Cranfield,

Auvgust 3ith
LR.C.M.S, R/C contests, single and multi
classes, R.A.F. Wellesbourne, Mountford,
pre-entry to 56 Lime Avenue, Leamington
Spa.

September 13th
Croydon Gala, F'F Rubber, Glider,
Power, Chuck and Slope Glider, Chobham
Common.

September 13th
Leicester M.A.C. C/L Rally, Stunt and
Combat only, Stapleford Park, Melton
Mowbray, 10 a.m. start Combat, 12 noon
start Stunt.

October 4th
South Coast Gala, R.A.F. Tangmere,
Nr. Chichester. Full programme of free
flight events being arran Enquiries
should be sent 10 28 ilton Road,
Dunton Green, Sevenoaks, Kent (S.A.E.
please).

S.M.AL.E CONTESTS
August 23rd
Scottish Gala. R.N.A.S. Abbotsinch,
United Kingdom Challenge Match.
K.L.M. Trophy, C.M.A. Trophy, Glider,
Taplin Trophy, Team Racing, U/R
Power, U/R Rubber, U/R Glider, Radio
Control, Classes “A"" and “B",
September 6th
Northern Gala. Linton-on-Ouse or
Rufforth. Hamley Trophy, Caton
Trophy, Glider, AeromoDELLER Trophy,
Pan American Trophy, Team Racing,
U/R Power, U/R Rubber, U/R Glider,
Radio Control, PAA-Load American
Class, “LA’", “A"" and “B"".

AIR PICTORIAL 1/6d

AlR PiG TORIAL

NEW AIRCRAFT TO MODEL
N N N N .

the monthly magazine
for the air enthusiast.
Scores of vivid
photographs, drawings
of the new —

and older — aircraft.
See the world air

view in pictures

and features.

If you would
like a
FREE COPY
fill in

this form

To Rolls_House Publishing Co. Ltd., Breams Buildings, LONDON, E.C.4

Please send me @
copy of
AIR PICTORIAL
for which | enclose

&d. for postage and

specimen

NAME

packing. L

BLOCK LETTERS PLEASE
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G. Honnest-Redlich

THE COMPLETE RANGE OF

KITS
‘ AEROTONE Receiver. Single or multi-channel
“‘tone’’ ... B3/-
AERDMODELLER ‘Receiver. Single channel
“‘carrier” [-

"PR!NTED CIRCUIT Carrler transmitter. Pre-tuned 20‘6

PROMPT MAIL ORDER SERVICE
S.A.E. for Price Lists and
information
Trade enquiries invited.

R.C. EQUIPMENT
COMPLETE EQUIPMENT

Combining RANGE, RELIABILITY
DURABILITY, achieved by up-to-
date ""TONE SYSTEMS"

Full 12 months' guarantee

R.E.P.
% STAR POINTS %

+ '‘Tone stability”
achieved by use of tuned
high Q chokes in all
transmitters.

“MODULATOR' tone generator ‘ . 38/8 'UNITONE" single channel tone.
“P.C." and “Modulator’" combined are suitable for the ~Hand held transmitter  £8/17/6 . L
““Aerotone”. All kits are pre-assembled and contain all ~ 22-0z. Receiver £7/2- % : R";e""e“ tm":”z
finished components. “TRITONE"  3-channel reeds. rerr:acn::s:u;t fnzoeiﬁajn
ACTUATORS Hand held transmitter £9/35  fumes.
“"UNIAC' motorised ... ... 44/~  5-o0z. Receiver £11/6/-
“MINI UNIAC" motorised ... . 52/- " . .
“SOLENOID' for lightweight multi models, .OCTDNE 8-:han_r|e| reeds. * I‘_I'em perature
rudder coiirol = » . 30/- Simultaneous operation. Crystal stability ensured by
“OMNIAC’" motorised for single or multi " g0/~ controlled  Transmitter and  chojce of high stability
g matched 10-oz. receiver £50/-/- components.
A Full Range of Accessories . o
R.E.P. §-oz. Relay ... 24/- Telescopic aerials, switches, SEXTONE" 6-channel rgeds.
3-Reed unit ... . 35/- condensers, resistors, valves, ~ Crystal controlled transmitter g “Sextone and Oc-
6-Reed unit ... ... 80/- transistors, equipment  With Joystick™" 8-oz.receiver £30  (gne  fitted  with
8-Reed unit ... . T0/- cases, etc. % 27 M/cs. CRYSTALS original “neon flasher™
* 27 M/cs. TRANSISTORS Complete with Circuits and Component battery voltage indi-
Complete with Circuits and Component Values Values for “Carrier” and ‘“Tone” oM
for “Tone' Single- and Multi-Receivers 44/- Transmitters v . 40/-

% ‘‘Pretuned”, no ad-
justments or tuning
required.

You can order R.E.P. Equipment from your LOCAL MODEL SHOP

8 STATION PARADE, SHEEN LANE, MORTLAKE, S.W.l4.
Telephone PROspect 9375

= .
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BALSAWOOD

More and more satisfied clients the world over receive their regular shipments
of Equado—such is the popularity of this fine balsawood used by modellers
everywhere. Equador balsawood is supplied in metric and English sizes

TRADE PRICE LISTS ON APPLICATION TO SOLE MANUFACTURERS AND SHIPPERS

272-274 HIGH STREET * SUTTON -
. SURREY - ViGilant 8291-2

E I.AW&SON’“MBM'I.TD

(>
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 ROLAND SCO

THE MODEL

147 DERBY STREET

SPECIALIST BOLTON, LANCS.

2" %”* ENGINES * to *
i 1.6 c.c. Glow ,r-
Il Fox 15 2.5 c.c. Glow .70/~
Fox 35 6 c.c. Glow l?!f-
Cox Pee Wee .3 c.c. 50/~
Veco 19 3.2 c.c. Glow 135/~
Veco 29 5 c.c. Glow 175/~
Veco 35 6 c.c. Glow 175/~
Cox Thermal Hopper 80/ -
Enya 15 2.5 c.c. Glow 817
Enya 19 3.2 c.c. Glow 888
Enya 35 6 c.c. Glow 145/~
O.5. Pet 1.6 c.c. Glow 57/-
0.5. 15 2.5 c.c. Glow 109/3
0.5. 35 6 c.c. Glow 130/~
Enya 60 10 c.c. Glow .. 209/-
Rivers Silver Streak 2.5 c.c. 125/8
P.A.W. Special 1.5 c.c. BB/6
P.A.W. Special 2.5 c.c. 125/8
Eta 19 3.2 c.c. Glow 135/5
Eta 29 5 c.c. Glow 142/~
Taplin Twin 7 c.c. Diesel ... IT3/-
Mills P .75 c.c. Diesel &3/10
Mills § .75 c.c. Diesel T0/7
I E.D. Bee | c.c. Diesel .. 52/6
E.D. Fury 1.46 c.c. Diesel... 75/3
E.D. Racer 2.46 c.c. Diesel  T76/9
E.D. Hunter 3.46 c.c. Diesel T77/11
Allbon Bambi .15 c.c. Diesel 75/6
Allbon Dart .5 c.c. Diesel 62/8
Super Merlin .76 c.c. Diesel 512
Allbon Sabre 1.49 c.c. Diesel 51/2
Allbon Rapier 2.5 c.c. Diesel 77/9
Allen Mercury | c.c. Diesel 56/8
Allen Mercury 1.5 c.c. Diesel 57/10
Allen Mercury 2.5 c.c. Diesel 66/5
Allen Mercury 3.5 c.c. Diesel 69/6
Frog 150 R 15 c.c. Diesel 53.16
Frog 249 Modified ..
Frog 349 BB 3.5 c.c. Diesel ?9 1
Frog 500 5 c.c. Glow . T2/9
Webra Piccolo .B c.c. Dll:\ei 70/~

% CONTROL I.INE KI'I'S
K.K. Demon “A" 29/

K.K. Talon Comhat . 24/8
K.K. Spectre 2.5 c.c. Stunt 7/4
Frog Condor 1.5 c.c. Stunt  29/3
Mercury Lightning... 58/9

Lightning De Luxe . 1506
Mercury Monarch Stunt ... 3§/
Mercury Toreador Combu 26/9
Lynx Stunt Bipe ., . 15/8
Frog Gladiator Combar 18/9

% FREE FLIGHT POWER x
K.K. Halo 427 5-1.5c.c. ... 19/10

Aeronca Sedan 657 T0/-
New Junior 60° 52/6
Calypso 50” Cnnuu 21/~
Calypso Cub 34” 14/
Veron Deacon 527 % 334
Mercury Tiger Moth 337 | 1313
Frog Tutor 38" | c.c. 24/6

% REBORING SERVICE *
| can now supply works re-condi-
tioned cylinder wunits for the
following engines FROM STOCK:
E.D. Bee Series | and 2; E.D. 246;
Mills .75; Allbon Dart; Merlin:
Spitfire; Sabre; Allen Mercury 10,
15, 25, 35. Total Charge 15/~ plus
the return of your cylinder unit.
SECOND-HAND ENGINES

Allbon Dart 5 c.c.... ; 3776
Elfin 2.49 PB i 42/6
Allen Mercury 3. 5 c.c. 47/6
E.D. Racer 2.46 c.c. 47/6
McCoy 29 Stunt 75/~
Miles 5 c.c. Diesel ... 100/~
Allen Mercury 10 ... 40/~
Allbon Rapier 2.5 c.c. 466

Full List forwarded on request

Second-hand Engines, if in good
condition, will be taken in part
exchange for any modelling goods.

% RADIO EQUIPMENT
% RECEIVERS %

E.D. B ang and Escap

Ready Wired e 12812
E.D. Airtrol 144/~
E.D. Mk. IV 3-Reed 138/~
E.D. Everest 6-Reed 154/~
Ripmax Pathfinder. 196
R.E.P. Unitone e 142)=
R.E.P. Tritone 2126/~

* 'I‘RANSHiTTElS +*
ED.P 18/~
R:omu Pnhﬁnder . i3
E.D. Mk. IV Complﬂ.e 1937
E.D. Everest Complete . 238/-
R.E.P. Unitone 177/6
R.E.P. Tritone ... 183§
Octone Unit Compleu £50|’- -
R/C ACCESSORIES

E.D. Mk. Ill Escapement

E.D. Clockwork Escapement H'S

F.R. Clockwork Escapement ﬂ'.l‘
E.D./Taplin Actuator T73/10
Ripmax Mactuator 23/10
Mini Uniac Actuator . 52f-
Standard Uniac Actuator ... 44/-
Telescopic Aerial 94°-5° 21/~
R.E.P. j-oz. Relay 24/
Ripmax A30 Relay 18/6
E.D. Polarised Relay 1o/~
0-5 M/A Meter .. 20/-
6-Reed Tuned Relay 60/-
Also: Venner and Exide Accs.
All  Batteries, Wire, Switches,
Valves, Plugs, Reed Banks,
Potentiometers and All Spares.

+% AMERICAN R/C 4
EQUIPMENT
| can now obrtain most American
Units including Orbit, Babrock,
Citizenship, Bramco, C.G., Deltron.
Details upon request,

% % TO ORDER % % %
ome: List your requirements
and forward P/O or Cheque.
| WILL DO THE REST
C.0.D. service available
Overseas: Orders are forwarded
Free of British Tax and payment
can be made by cheque. Notes,
Money Order, Dollar Draft, or
Exchanges for Modelling Equip-
ment from your country.
POPULAR ACCESSORIES
elspray Airsprays 9/
Thimbledrome Handy Reels 38,‘4
D.C. Test Stands ...
E.D. 246 and 346 let Assmbls
Fuel Fnlurl

Class "A" Pilots 2/§ "B“
Elmic Limitanks ..
Finest Jap Silk sq d

10 c.c. and 15 c.c. T.R. Tanlu
Mercury Pressure Tanks ...
K.L.G. Miniglow Plugs
K.K. 3" Airwheels ...
K.K. 4" Airwheels ..
Varipitch Prop
Altmaster Altimeter .
Speedmaster Speedometer
Xacto Burlingten Chest
Wood Carving Sets
Balsa Stripper 5/9 Plane 7/9
Engine Bolts per packet 5d.
Ever Ready Electric Motor 10/3
Light Laystrate C/L Wire 3/4, 4/9
Elmic Universal Timer ... 15/-
Solarbo Balsa, Truflex, P.AW.,
Frog and Stant Prnps, Spinners,
Wheels, Dope, Cements, Tissue,
Fuel, Transfers, Brushes, etc., etc.
| can supply spares for all Allben,
Elfin, E.D., Mills, A.M. and Frog
Engines from stock.

. 103/~
27/6 & 46/3

% % % HIREPURCHASE TERMS are available on all purchases over £1. Send for lists and simplified agreement form * * *

New from AURORA these High Flyers for

Realism & TOPVALUE! €

HOBBY KITS

AURORA FOR VARIETY

National Figures from 6/11;

Knights in Armour from 711;

Two of

One of the

tremendous
MANOCUVTE,

Wings
Moulded in two

The range

world war I's
most famous

THE BRISTOL BRISFIT 6/11

finest
fighting machines of World War 1.
The Bristol Fighter combined the
best qualities of the single and two-
scater, thus becoming a machine of
strength
speed, with surprising powers of

gspan 9] in.

Aeroplanes from 2 -;

planes!

all-purpose
and

high

Length 6] in.
colours.

includes :

Famous Ships from 7/é;

DE HAVILLAND DHIO BOHBER 14/11

The rformance of this famous
W'url\rc\'lnr I bomber was amazing
for its ime. It could carry a full
bomb load at great height for over
700 miles. This Aurora scale
model kit makes an entirely
realistic reproduction, complete
with crew.

Wingspan 16} in. Lenth
Moulded in two colours.

10 in.

Army Equipment from & |1
Send 3d. stamp for fully illustrated catalogue to Dept. E PLAYCRAFT TOYS LTD., 120 MOORGATE, LONDON, E.C.2
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= ...AND PLANELY THE BEST!
'i“ soone | Joy - plane

Z 7F PLASTIC ENAMEL
ﬁy i REGD. PRODUCTS

- JOY-PLANE BALSA CEMENT is very quick and

hard setting, penetrates deeply and is oil, fuel
and heat resisting. In long nozzle tube: éd.,
10id. and Is. éd. Long nozzle tube is ideal
for applying in awkward places.

JOY-PLANE QUALITY PRODUCTS INCLUDE:
CELLULOSE DOPES. Glossy, all colours. Alse
Matt, Black, White, Grey, Duck Egg Blue,
Green, Brown. Tins 10id. 1/8, 3/-; {-pt. 5/
CLEAR DOPE. (Does not bloom). Tins 9d.
1/3, 2/-; §-pt. 4/-. Extra Strong Quality,
{-pt. §/-.

RUBBER LUBRICANT, bottle 9d.

PLASTIC WOOD, tubes |/-

GOLD FINISH (Cellulose and Non-Cellulose
quality), tins 1/-, 2/, 3/6; {-pt. B/-.

SILYER FINISH (Cellulose and Non-Cellulose
quality) tins 104d., 1/6, 2/9; {-pt. 4/6.

SV Vel

TIWENT L

O/ PLASTIC ENAMEL PACK

C C_-/chzd,

LEADING THE FIE

Contains six bottles of Plastic Enamel:
White, Blue, Yellow, Red, Black; and
Brush Cleaner. Complete p

with brush and two palettes. 3/-

All colours inter-mix

Ideal for use on: POLYSTYRENE,
WOOD, GLASS, METAL, CHINA,
PLASTER, PAPER, CARDBOARD, Etc.

Dries with a mirror-like finish

Cellulose Finish can be fuel-proofed.

BANANA OIL No. | Thick; No. 2 Thin. Tins 9d.,
1/3, 2/-; §-pt. 4/-.

HIGH GLOS5 WATERPROOF FINISH, bottles 9d.

TURNBRIDGE LTD

LONGLEY RD., LONDON, S.W.17

+“ Specialists in own label packing. Why
not send your packing problems to us?!

Revolutionary

World Patents

NO PRE-CLEANING OF THE WORK REQUIRED
The VICTOR V.360 (as illustrated) £2. 2s.
The VENUM V. 260 (for heavier work) £4. 4s.

Ask at vour nearest Model Shop, Tool Merchant, Iron-
monger or Electrical Dealer or if in any difficulty write

for full details to :

The work is heated direct, gripped between the twin
arms of the tool. Operation is from a 6 VOLT supply.

ALLIED DISTRIBUTING CORPORATION LIMITED

13-17 Rathbone Street, London, W.1

% Pipe unions

TOOL

+ Control Cables

MAKES POSSIBLE A PROFESSIONAL JOB

BY THE AMATEUR

Telephone
Trade enquires invited

SOLDERING

% Electrical terminals etc.

HANDYMAN

MUSeum 5411 (20 lines

ALSE
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ETA 29’s

1st & 2nd at the
STOCKPORT EXPRESS RALLY

The winning Team
N. Wilkinson, K. Long, C. Davy (pilot).

ETA 29 FIRST

in the
RIPMAX SHIELD (R/C)

Mr. E. Scoles and his ETA
powered prize winner.

B

ETA 29’ 2nd, 3rd & 4th
s in Class B at the Nats.
ETA 29 Ist ac the cable car racing
at Slip End on May 29th.

ETA 29 Ist at the cable car racing
at Slip End on June 28th.

Showing that the ETA stock units can hold

their own against the highest reworked units
in the World today.

ETA 29 £5.19.6

Plus Purchase Tax 22/5

ETA 19 £5.14.0

Plus Purchase Tax 21/§

Manufactured by

E.T.A. INSTRUMENTS LTD.
289 High Street, WATFORD, Herts.
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EAST KENT'S LEADING MODEL SHOP
FREE—AN AIRSCREW TO SUIT AMIS ... ik ... 5710
ANY NEW ENGINE PURCHASED AM25 .. - b4/5

OLOPLUG ENGINES AM3IS e . 698
NEW AMERICAN KITS
Enya 35 . iy 144/11
0.5, Max 29 122/ Berkley Ramrod 250 F/F 31/é6
O.5. Max 35 128)- Berkley Ramrod 600 F/F T7/4
0.5, Max 2.5 cc. . 11zyp  Berkley Colonial Skimmer
O5. Pet ... 58/9 F/F or C/L ... A5/6
Cox Thermal Happer 84— Sterling Piper Apa(hn
Cox Olympic 2.5 c.c. 153/6 C/L Twin for Pee Wee  25/4
Cox Golden Bee.. 64/4 NEW BRITISH KITS
Cox Babe Bee 51/3 Frog Hornet T/R ... 24/10
Cox Pee Wee e . SI/3 Frog Gladiator C/L 24/6
K&BTorpl9 .. 140/8 Yeoman Dixielander F/F 27/6
Merco 35 139/6 Frog Tutor F/F i 23/
Merco 29 . 1396 K.K. Caprice Glider . 15/9
Frog 500 X 75/~ K.K. Gazelle C/L i 19/10
DIESEL All Standard British Kits
Silver Streak 125/8 in stock.
Taplin Twin A/C o 1724 NEW ACCESSORIES
Webra Mach | \ . 120/6 Glider Winch 14/9
Frog 80 ... : 46/ Strato, Australian Props
Frog 100 Mk. Il 55/- Tx4,7x6B8x4 8x612/Il
Frog 349 BB E 792 Ixd4 Ix5 I0x4 10x63/é
Mills P.75 &3/10 Mercury Three Blade Nylon
E.D. Bee 54/9 Props 7x3,Bx6,8x8 9x6,
E.D. Racer {Graenheadp 79/- 10x47/6
Quickstart Dart 647 F/R Compoud Escapement
Quickstart Merlin §3/- L/Weight 49/11
Quickstart Spitfire 53/- F/R Compoud Escapement
AM.10 ... 568 C/Work 41/4
All Accessories currently available in stock.
By Return Postal Service.
MEERS (ENGINEERING) LTD.
20, SUN STREET, CANTERBURY
Phone: CANTERBURY 2748

The Wright System uses a
stable sensitive receiver wired
directly to the relaytor which
moves the control. From this
basic simplicity comes its
proven reliability.

Transmitter .. £7 0s, 3d.
Receiver .. €5 1s. 7d. Relaytor .. £3 5s. 4d,

WRIGHT

SYSTEM OF RADIO CONTROL

'

—— . — — * write for literature and order form 1o

HOLT WHITNEY & CO.LTD

DOMINION HOUSE, WHITTALL ST, BIRMINGHAM 4
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e oy | Do |ITHE MODEL SHOP |
with a 2.5c.c. DIESEL

“ 1] * MANCH ESTER
or a ““3. .
or
COMPREHENSIVE SELECTION OF THE BEST BRITISH
AND IMPORTED ENGINES, KITS AND ACCESSORIES,
COMBINED WITH RETURN OF POST MAIL ORDER
SERVICE
25 ENYA 19 GLOW mm 0.5. MAX 35 GLOW .. £b/14/-
c.c. ENYA 15D ... 10/- ©O.5, MAX 35 MULTI SPEED  £7/18/4
SILVER ENYA 35 GLOW ﬂ'wil TAPLIN TWIN W/COOLED £9/16/~
I ENYA 60 GLOW £10/15/6 ETA 29 SERIES VI ... .. E7n
STREAK GLO CHIEF 35 £6/8/9 COX PEE WEE .3 c.c. . a3
NEW'! MERCO 29 .. #£5/19/6 COX BABE BEE /1113
: Bore .5782" MERCO 35 ... £5/19/6 COX THERMAL HOPPER . wm
RIVERS ‘3‘5 Stroke.5782° FROG 3.49BB ... £€3/192 EIFFLAENDER 1.49 6/
; Displacem't THE SENSATIONAL RIVERS SILVER STREAK 2.5 IS HERE wm
Buile to the same exact- 249 c.c. Orders now being taken for the 3.5
i ey St Max 815 ——et
v
che highest performance A AMERICAN STUNT KITS!!
in its class, Still recaining r.p.m. TOPFLITE NOBLER ... £5/16/= VECO THUNDERBIRD £5/16/-
our exclusive. rollar-rice Max. torque TOPFLITE FLITESTREAK &/11/3  VECO SMOOTHIE ... 57372
crankshaft® design and 24 oz.-in. STERLIN STERLING SUPER
high-1peed porting. mNGMASTEa £2/5/4  RINGMASTER ... £3/4/-
Bore .647" Stroke .647 THIMBLEDROME HANDLES COMET TRI-PACER ready to fly
* Patents pending £1/18/4 plastic controliner £5/5/0
Spare Heads for Cox Pee Wee 8/6 and Babe Bee 9/6, ENYA and VECO
type Jet Assemblies 7/6 each, Limited number of KSB |l Timers 30/- each,
VECO Bellcrank Assemblies 4/- each, Large range of Second-hand
Engines available. Send 5.A.E. for Lists.
price MONOGRAM PLASTICS!!
£6.5.8 AVENGER and ALBATROSS 17/6 each, THUNDERCHIEF, HUSTLER,
ot B66, LITTLEJOHN and REGULUS Il MISSILES 11/6 each. MISSILE
ARSENAL 34/~ PATTON TANK 22/- INDIANAPOLIS RACER 11/6
A PRECISION BUILT PALMER 75 mm. GUN AND LIMBER 17/6
engr:e wh;'r.h sets n:v; standards both for L e e e e B
workmanship and performance. Ask your
model shop, or write, for FREE brochure. 13 BOOTLE STREET - MANCHESTER 2
— Tel: BLACKFRIARS 3972
A5 MASWELL PARK ROAD, H t
—

LOW MIDDLESEX,ENGLAND

— | — TRUTH—
How-to-do-it
Magazine of U.S.
Modeldom

gme) Read FLYING MODELS,
the only American magazine
devoted  exclusively to
model aviation! Every issue includes how-to-
build data on new model airplanes of various
types (with full-size plans wherever possible)
. . « worth-while hints . . . photographs . . . how-
to-do-it information . . . and features for sport
a-plenty!

is stranger than fiction

That’'s why whodunit addicts

read the two leading

TRUE crime monthly magazines

TRUE DETECTIVE
and
MASTER
DETECTIVE

Now published every month

Annual subscription: (12 copies) £1 9 6
including postage

SEE FOR YOURSELF
Mail your order and remittance today to:
ATLAS PUBLISHING‘& I!IISTRIBUTING Co., Ltd.
Dept.
18 Bride Lane, Fleet Street. London, E.C4

]i BUY A COPY TODAY
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IBUD MORGHAN

THE MODEL AIRCRAFT SPECIALISTS

ENGINES P.A.A, Loader 19/5
TAPLIN TWIN 7 cc. ... 168/- Jetex Fuel (20) .. . i
FOX 29 ... 120/~ JETEX NOW ONLY Id. PER
SILVER STREAK... 125/8 FLIGHT
FROG 3.49 Ball Race 79/
FROG 3.49 Plain... 73/3 NEW FROG
MERCO 29 H e PLASTIC DE LUXE KITS
MERCO 35 196 Aromic Cannon .. 36/6
AM.I5 ... 5710 Anti-Aircraft Gun
A.M.25 66/5 "Si(rlweepnr".. 9/3
AM3I5 . . 69/6 **Big Shot"* Howitzer 17)-
COX PEE WEE ... 513 280 mm. Atomic Cannon  36/6
E.D. Bee | c.c. 51/6 Ontos Tank . . T
E.D. Hornet |.46 54/4 AA. Twin Forty 12/6
E.D. Racer 2.46 . T6/9 Walker Bulldog Tank ... 12/é
NEW ALLBON QUICK START Guided Missile "Nike' ... a8y
ENGINES IN STOCK Send for FREE ILLUSTRATED
LEAFLET.

CONTROL LINE KITS

CHAMP ... 12/5 SECOND-HAND ENGINES
JOKER LI E.D. Bee, 5. Merlin, Frog 80—
SPECTRE 37/4 all at 35/~ each. E.D. Hornet,
DEMON 19/2 Sabre, Spitfire at 37/6 each.
PICADOR 19/- A M.25, Frog 2.49, Frog 500 at
MARLIN . 19/~ 42/6 each. E.D. Racer at 45/-.
MES&UKY Lightning 5713 Webra Mach 1, 60/~
FR Aerobat ... 26/10
TOCK SOLARBO and KEIL
o et $A W T Baa Wood: OMY. BRIT:
o e B3 FiX Dopes and Cements. K.K.,
MERCURY, E.D., FROG, REVELL,
JETEX — BIG PRICE
REDUCTIONS AURORA, etc.
Jetex 50c Outfit | SEND FOR LATEST PRICE LIST
Jetex 50c with A Tube ... 10/- and LEAFLETS — 6&d. Post Free
22 CASTLE ARCADE [, oon

CARDIFF

EIFFLAENDER REBORING SERVICE

FIELD BANK, CHESTER ROAD, MACCLESFIELD

REBORES: BEES Series | and PB ELFINS, 14/, HALF

ccs, 10/-. OTHERS [8/-, except those under .46 c.c.,

which are 21/-, Prices cash with order. Return postage free

C.0.D. service 12/ extra. SPARES lmlmd and fitted.

ENQUIRIES S.A.E. for i

PROMPT SERVICE with 30 days' guarantee. We do not bore
ringed motors.

BEAUMONT unmmmmmmum i
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Open all day Saturday only. 30,000
magazines in stock. 5,000 Aero books.
Send 3d. for |4-page list.
1a RIDGE AVENUE
WINCHMORE HILL
LONDON - - - N.2I
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“STANT"™
Power Props Plus.
Mfd. by
Stant Tools Ltd. 11a. Molesey Road,
HERSHAM. Surrey.

Read Popular H-r.fn_g, the mon_tI'Tl).r-ma_guine of the

Popular Flying Association, the representative body of
ultra light and group aviation. Subscription £1 a year,
Specimen copy Is. 6d. from the

POPULAR FLYING ASSOCIATION
Londonderry Hnuse. 19 Park Lane, London, W.I

GLIDING COURSES
PERRANPORTH
Cornish Riviera. April/October. Magnificent Soaring
Site, with Guarantees and Hotel Accommedation by
best surfing beach. Apply :
Berry, Parc Sparbles, Carbis Bay, St. Ives, Cornwall
Telephone: St. Ives 516

A.V. REBORING SERVICE

Auto Vaporisers, New Road, Lymm, Cheshire
Rebores: E.D. Bees and Elfins |14/-, others 16/-. Under .46 c.c. 20/-.
C.W.0. or C.O.D. 2/- extra. Spares stocked, plus Fuel Filters and
Carbs. Enquiries S.A.E. please. Prompt service and sixty-day
guarantee. Send for price list for other services. (Trode enquiries invited)

MODEL & HANDCRAFT SUPPLIES

BUSINESS FOR SALE
situated in busy part of Edinburgh
For details, apply Box 597

SURPLUS STOCK = LIMITED SUPPLY-SEND 5/~ PLUS 7° POSTAGE ON S.A.E. NOW
TO ‘AIRCRAFT PLANS  “SUPTOU" PEAR TREE GREEN, DODDINGHURST, ESSEX.
THE 21 PLANS SUPPLIED INCLUDE THESE AIRCRAFT | WESTLAND WHIALWIND »

BRISTOL 173+ SAAD. 9IC A25 » VISCOUNT « FRIENDSHIP» FOLLAND GNAT o

21 AIRCRAFT PLANS 5

ACCOUNTANT = PIB LIGHTNING » SEA VIZEN « ROTODYNE « AUSTER AGRICOLA »

EACH PLAN MEASURES 15%10": CONTAINS CAMOUFLAGE , MARKINGS AND SPEC.

GLOW-PLUG

I'S R/C special £7/5/8 MILLS
Mo'l'on MART ENGINES £8/5/- €6/6/8  0.75P £/18/9
COX 19 R C special £9/14/8 19 R c lpecnl £7/18/4 075§ £3/57
at Pee Wee .020 £2/11/3 35 R/C special £|° 18/- 35 £6/10/- | % o £4/9/5
Babe Bee .049 £2/11/3 FROG 500 15/~ 35 R/C spe(nl £7/18/4 OLIVER
T.Hopper .049 £4/5/2 GLD CHIEF [Aultr:lun! VECO 29 £B/15/6 Tiger 2.47 £6/15/&
DOOLING 29 £10/16/6 £6/8/9 ENGINES Tiger tuned £9/5/6
ENYA I5 £4/17 == (Short waiting list  for
IS R/C special £5/8/6 K.&B..09 ... £2/16/8 Olivers)
19 £4/8/8 15 ... £2/17/10 P.A.W. special
HOLLOWAY RD., LONDON, N.7 19 R/C special £5/14/10 £3/6/9 2.46 .. £6[6]9
19 R/C special £7/17/6 £1/9/6 RIVERS
North 4272 35 . £7/4/11 19, 2-speed / 1 £/10/- 2.49 racing £6/5/8
35 R/C spcclll !?JIS 4 19 R/C special £8/19/9 iy £3/15/- 1.49 mod, £8/17/2
HENRY J. NICHOLLS & . £10/9/~ 35 R/C special £10/4/9 ENYA I5D €6/10/- WEBRA
LTD SOR ic !peclal I'.II | ? MERCO 29 . £5/19/6 ROG Record .49 £4/4/-
. ETA | ve £6/15/5 35 £5/19/6 2.49 mod. ... £4/11/10 Winner 2.46 £4/18/6
(Between Nag's Head and Hollowoy Rd,,  ETA 2 £1/6/4 OS5 Pet .09 £/17/- 3.49 plain £3/13/3 Mach, | 2.47  £6/8/0
Station Underground) FOX 15 £3/10/& I5 . £5/9/3 3.49 ball £3/19/2 Comet 2.46 £6/6/-

Open oll day Saturdays

Come to 308 where we have nearly 300 engines for you to choose from. We wil' make you a fair offer for
your present motor in part exchange if you wish as long as it is in reasonable condition.
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AUSTRALIA g ey g
CENTRAL AIRCRAFT
CO., PTY.

5 PRINCES WALK,
MELBOURNE, C.I

Australia’s Main Distributor for:

KIRKMAN

40 The Broadway
(next to Premier Supermarket)

AIRCRAFT AND BOAT ACCESSORIES

LT TR LT
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Modellers can be assured
of personal service coupled
with expert knowledge of
aeromodelling requirements
at any of the following
shops.
TR T

HONG KONG e
RADAR CO. LTD.

2 OBSERVATORY ROAD
TSIN SHA TSUI, KOWLOON
The most complete stock of oeromodelling
and hobby supplies in the For Eost. Run
by an experienced modeller. Agents for
Solarbo, Britfix and Sole Agents for O.5.
engines and radio control equipment

L

1S

(T

r

LEEDS Tel.: 27891
THE MODEL SHOP
58 MERRION STREET
(Nr. Tower Cinema)

Model Aircroft — boats — cars — railways,

Agents for all leading kits, engines, radio
contrel medel car racing. Advice without
obligation by return postal service,

Boats, Model Railways, Aircraft
Everything for the Model Maker
also ot 54 Gorgie Rd., Edinburgh

- st vy I all makes eng . Every Y.

At e ol Mhckas=und RADIO CONTROL — ELECTRONICS equipment, same day postal service.

: Tel.: 66399
BIRMINGHAM Rl DARLINGTON o.: 663 LEIGH
THE PERRYS HANDCRAFTS LEIGR MOLEL
31 BONDGATE, DARLINGTON
769 ALUM ROCK ROAD, COUNTY DURHAM 97 RAILWAY RD., LEIGH, LANCS
WARD END

We will supply anything from stock.
Specialists in  engine repairs. R/C
conversions.

Mail order by return anywhere in the world

BLACKBURN

RAWCLIFFE’S
FOR MODELS

18 WHALLEY RANGE
BLACKBURN

MODEL BOAT KITS
AIRCRAFT KITS
ENGINES & ACCESSORIES

Tel.: 2524

DONCASTER
B. CUTTRISS & SONS

MODELS AND HANDICRAFTS
49.51 CLEVELAND STREET
Call and see our Shop

LINCOLN Tel.: 588
THE MODELMAKERS
MECCA

13 CLASKETGATE
(Mext Door to Theatre Royal)
Large stocks of all Plastic Kits, Engines,
Fuels and accessories. Stockists of Triang,
Trix, Rivarossi Railways,

BOLTON Ll
ROLAND SCOTT

The Model Specialist

147 DERBY STREET
The obvious shop for all Model Aircraft

Central 5630

LASGOW

CALEDONIA
MODEL CO.

Model and Precision Engineers
5 PITT STREET, C.2
Our works at your service for engine
repairs, rebores and rebuilds

Tel.: PAD B827-8-9

LONDON

BURLEIGH’S
303 EDGWARE ROAD, W.2
THE MODEL MAKERS' PARADISE

BURLEIGH of Edgware Road, Ltd.

MODEL SUPPLIES

1 Grand Cinema Buildings,
Poole Road, Bournemouth West
IS THE SHOP WITH THE STOCK

Why not visit us when in Bournemouth?

4y NEWMARKET STREET
Plastic, flying model kits and accessories
Send 5.A.E. for price list
RADIO REPAIRS — PROMPT SERVICE

Requirements Everything for beginner and enthusiast
BOURNEMOUTH GRIMSBY Tel.: 3220 LONDON Tl Hop 3482
WESTBOURNE THE MODEL SHOP MODEL AIRCRAFT

SUPPLIES LTD.

171 NEW KENT ROAD, S.E.|
The oldest established aircraft shop in
London. Service with satisfoction

CANTERBURY

MEERS (Engineering) LTD.
THE MODEL SHOP,
20 SUN STREET
CANTERBURY
(Under the Shadow of the Cachedral)
The lorgest stock of Asromodelling
Equipment in East Kent. Yeur visit
weleomed. By-return Pestol Service.

HARROW Tel: Har 5958
WEALDSTONE
MODEL SHOP

39 THE BRIDGE,
WEALDSTONE, MIDDLESEX
FULL RANGE OF AIRCRAFT KITS, FLYING
SOLID AND PLASTIC. BOATS, CARS,
BALSA, DIESELS, etc,

Tel.: NORth 4172

HENRY J. NICHOLLS
LTD.
308 HOLLOWAY ROAD, N.7
We stock only the best
for AEROMODELLERS




August, 1959

— CLASSIFIED ADVERTISEMENTS

PRESS DATE for issue October, 1959, Sep 10th, 1959
ADVERTISEMENT RATES

Private Minimum |8 words és. and 4d. per word for
each subsequent word,

Trode Minimum 18 words 12s., and 8d. per word for
each subsequent word.

Box s are permissible, to count as é words when costing

the advertisement.

COPY and Box No. replies should be sent to the Classified
Advertisement Department, The ‘*Aeromodeller"'’,
38 Clarendon Road, Watford, Herts,

FOR SALE

Tornado Plasticote Props Tx8, 7x9, 8x8. S.A.E. please. Box No. 596,

One E.D. Racer Mk. Ill—good working order, 40s. Warren, 2 Brighton
Terrace, Bradiord Street, Shrewsbury, Salop.

E.D. 3:46 Hunter, excellent condition, 50s. or exchange good Fox
Marlow, 94 Turton Street, Bulwell, Nottingham.

Brand new E.D. 246, 50s.; spare shaft 10s,; good con n AM.I0, 40s.,
unused Mills -75, 35s. MecDonald, | Mount Pleasant, Weybridge.

Two modified E.D. 2:46s, Amco P.B. 35, uncovered KR56, A 2 sailplane,
ArrOMODELLERS December, 1957-June, 1959, Model Aircraft October, 1957-
June, 1959, 11 pints full strength clear dope. Offers. 123 Bulverhythe Road,
St. Leonards-on-Sea, Sussex.

E.D. Transistrol, £5. M.
Bletchley, Bucks.

Keil Kraft Junior 60 with 2} wheels, £2 55.; E.D. Baby 46 c.c., 3
Hornet control line kit, 15s.; Keil Kraft Pacer, 15s.; Allen Mercury |5 engine
with prop, £2. S. Mulholland, 11 Woodstock Road, Greenock, Renfrewshire,

Black Magic with A.M.25, only fuselage needs doping. otherwise complete,
5 guineas. P. Gilbert, Brooklyn, Middlewich Road, Nantwich, Cheshire.

Hardly used, E.D. Airtrol receiver in perfect condition, £4. Booth, 156
Watford Road, St. Albans, Herts.

New condition 0.5.29, 60s.; 0,5.35, 90s.; Enya 29, 60s.; Veco 35, 90s.;
Palmer Smoothie, 25s.; Tiger 111, 70s.  W. H. Longley, 49 Fouracre Crescent,
Downend, Bristol.

15.

Parrott, 3 Wyness Avenue, Little Brickhill,

391

More selling out. Two Oliver Tigers Mark 11, one with full rework,
£5 10s., one standard, £3 10s.; one Cox 2:5 Olympic (the latest), £8 10s.
Hall, 133 Westward Road, Chingford, London, E.4,

Elfin 249PB, 42s. 6d.; Frog 180 minus needle valve, 27s. 6d.; Super Merlin
minus tank, 37s. 6d.; books, plans, kits, eic., send for list, only S.A.E.s
answered. B. Wallsworth, 83 Foxhill Road, Peel Green, Lancs.

Sclling up.  Part-built Chryslea Ace, six foot span; Airwheels: Ohllson 60
unrun; ECC Receiver actuator, etc.; E.D. 2:46; A M.25. First offer accepted.
Dwyer, 10 Wilkinson Road, St. Budeaux, Plvmouth.

Super-tuned E.D. Racer and A.M.35, each 50s.; Allbon Dart, 28s. J.
Mansell, 28 Esher Road, Hersham, Surrey.

Frog 500 engine; Vol. | Aircraft Fighting Powers: X-acto Knife set No. 86;
assorted props plans, wheels; AEROMODELLER Annuals 1948-56: Agno-
MODELLERS  1944-59; Maodel Aircralt All good order, Offers,
Moflfat, Post Office, Waimate, South Canterbury, New Zealand.

Uniac Actuator, 15s.; E.D. 3-reed unit, 10s.; R.E.P. P.C. Transmitter,
10s.; Modulator, 20s.; Telescopic Acrial and Socket, 15s.; two Autoknips
Timers, 15s. pair; Galloping Ghost Pulser and Joy-Stick, 30s.; Elfin -5 c.c.,
20s. Box No. 598,

E.D. Transmitter and Receiver, new, £10 10s.; with batteries and E.D.
Racer, 455, Phone Watford 29393,

E.D. Bee Mk. Il (unflown), 30s.; complete AsromopELLER Radio Control
System (unused), £5; uncovered radio control model for 2-5 cc., A 2, A/l
gliders, sport and contest models for 1 cc.. £2 (will sell separately); fuel
timer, tanks, ete,, 10s. All o.n.o.; AEROMODELLERS October 1955-March
1959; Model Aircraft May 1956-December 1958, mint condition. Offers?
Jackson, 27 Norfolk Road, New Barnet, Herts.

Mills -75, hardly used, 35s. o.n.o.; new A.M.15, not run in, 40s. o.n.0.
R. Mulberge, 2 Julien Road, Coulsdon, Surrey.

Hardly used Enva 29 Il 90s ; Webra Mach 1, 70s.; Taifun Hurrikan 60s.:
Super Tigre G 30s. o.no. P. Dodd, 108 Knightwood Crescent, New
Malden, Surrey.

Selling out. ETA 29 Mk. 1V, two Frog 500s, Veco 19, A.M.35, D.C.350,
Amco 35 P.B., AM.25 (glow), Elfin |1-8 BB, Frog 100, E.D. Bee. Offers.
S.A.E. please. Fred Peet, 20 Granville Avenue, Maghull, Liverpool.

Six-channel equipment complete. Transmitter, control box with 4-wav
stick; Transmutone base receiver in aluminium case, complete servo panel
suitable Smog Hog. All in working order, £20. Van denbergh, 82 Bromley
Common, Bromley, Kent. Ravensbourne 1916, £

(Continued on page 392

Tel.: Isleworth 8978

BARDSLEY’S

163 HIGH STREET,
BRENTFORD, MIDDLESEX
Service ond Satisfoction our Speciality.
Own Workshops available for Engine
Testing and Tuning. Stockists of V.LP,
Roadways.

Advice without obli

KEN’S MODEL SHOP
(M. Littler
57 RAILWAY EJTIEET,
NELSON, LANCASHIRE

you on the right track with aircraft, boots
or railways

Tel.: 65591 Tel.: Shirley 5854

HOWBEL MODELS

NEWBOROUGIH ROAD, SHIRLEY, SOLIHULL
Agents for all leading Kits, Trains, Engines
and Rﬂd'in Control
We have a “FREE' model advice and
instruction class every Thursday 6.30
to 8 o'clock to all purchasers of Kits
over 15/- in value.

gation — We will put

OXFORD
HOWES

LONDON
J. G. S. CLARKE

46 BROOKWOOD ROAD,
SOUTHFIELDS S.W.19

MODEL ENGINEER AND STOCKISTS OF
KEIL KRAFT, VERON, FROG, ETC.

Tel.: VAN 7062

Everything fo

9-10 BROAD STREET

Tel.: 42407 Tel.: Stevenage 1713

STEVENAG
HERTS HOBBYSHOP
4 PARK PLACE,

STEVENAGE NEW TOWN

New shop. new stock, keen service to meet
your demands. If it's advertised-we have it,
Full range of all kits, accessories, engines,

E

MODELS

r the Modeller

PLYMOU

F.T. B.

MANCHESTER Tel.: BLA 6159
MODEL SUPPLY
STORES

17 BRAZENNOSE STREET, MANCHESTER 2
Manchester's Main  *“Mecca’ for "EST
make of KIT, ENGINE & ACCESSORIES,
Salarbo, BALSA, etc.

Northern SKYLEADA Foctory

MNEW GEORGE STREET,
PLYMOUTH
The leading Maodel Shop in the South West,
We can supply all your oeromodelling
requirements.

Tel: 65373

LAWSON

Tel.: 3972

ST. HELENS

GEORGE WEBSTER
(St. Helens) LTD.

CORPORATION STREET,
ST. HELENS
Everything for the Modelling Specialist,
Mail Order Service per Return on oll goods.

Tel.: BLA 3972

THE MODEL SHOP

13 BOOTLE STREET,
MANCHESTER 2
THE UP-TO-DATE SHOP WITH THE
COMPREHENSIVE STOCK
Mail Orders by Return

READING
MODEL

| Hosier Street,
READIN

AIRCRAFT
KITS AND

FOR CHEERFUL SERVICE WITH MODEL

Tel.: 23522

WATFORD
H. G. CRAMER LTD.

IT2A and B HIGH STREET
(Near High Street Station)
Four shops in one.
Model Railway, Model Aircraft, Fishirg
Tackle, Toys.

SUPPLIES

St. Mary's Butts,
G, BERKS

AND BOATS
ACCESSORIES.

GEE DEE LIMITED

40 GOOSE GATE,
NOTTINGHAM

Everything for the modeller from
Nottingham's leading model shop

ROCHESTER

264 HIGH ST:!

Full
R/C and Accessories.

LE-CORE BROS.

The Model Mecca of Kent

OCHESTER, KENT
range of Aircraft

carriage paid.

WEST COUNTRY
WEBBS LTD.

126 HIGH STREET,
NEWPORT, I. O. WIGHT
KITS « ENGINES  ACCESSORES.
SEND TO US FOR YOUR REQUIREMENTS.
POST PAID OVER 20/-

ET,
Kits—Engines— 2
Mail Orders over 10s.




27 M/cs. Crystals, 4th Harmonic, brand new miniature 2-pin, 12s. 6d,
Thorpe, | Beattie Park Central, Dunmurry, Belfast, N. Ireland.

Taifun Hurrikan, bench run only, 655.; A.M.10 without cylinder liner and
jet assembly, useful spare parts, 10s.; 38 Model Aircraft, February 1956-
March 1959, 28s. S.A.E. only plcm: P. Ball, 13 Greywell Avenue,
Aldermoor, .‘mulhnmpmn

Limited quantity of clockwork timers; Schenker or KSB, £1 each; also
0.5, and gn,n engines, details on request. P. Muller, 18 Holly Qmw:
London, S.E.1 )

Brand new Fow 15, unused, £7 10s.; Fmg 3-49 BB, not run in, £3; Torpedo
19, new crankshaft and rebore this year, £ Day, 7 Steele’s Road, London,
NW.3

5 c.c. diesel complete radio control, including
All in excellent condition except that receiver
Will sell complete, with spare receiver,

5 ian 5-ft. wingsps
Sallis receiver and transmitter.
and transmitter require tuning.
£12 10s., or exchange, w.h.y.? Kent, Shirley Drive, Leeds 13,

A.P.S. R6-B fitted Hill Mk. 2 Rx, AM.I5 motor; also Flight Control
Mk. IV Tx; many extras; model just finished —never flown; everything new
and unused, £12. D. H. Olsen, 415 Willerby Road, Hull.

Special PireLLi—made expressly for felling. G ine top quality
j=in. in 17-0z. hank direct taly. Remit LM.O. uluc 225,  Edgardo
Sadorin, Via A. Caretto 3, Milano 508, ltaly.

E.D. Racer, modified, ports removed, bullerny valve, £1.; beautiful A.M.3-5
in first class Mercury Toreador, £4; Mercury Ranger, Class A", T.R. 2-in.
air wheels, 17s. 6d.; good Allbon Merlin -75, £1 10s.; Balsa wood, half
Solarbo price-limited supplies (Solarbo), 12 props from 6} in. x 7, to 10 in. x

6in., 15s.; X-acto “Burlington’” hobby chest, brand new, £2 15s.; modeller’s
oddment boxes, 5s. each. ). Tildesley, 12 Cobham Road, Halesowen, Worcs,
WANTED

1/72nd scale W.W. I aircraft (detailed—no Airfix); 1:1200 scale Admiralty
ship identification models; 1:1250 scale Viking (German) metal model
merchant ships nnd “ﬂﬂhlpﬁ. 1:1200 scale model liners by Bassett-Lowke;
Admiralty ship i Is, any country or period; Jane's Naval
War Game, complete circa. 1914; Jane's Fighting Ships, 1898 or l‘)"OonIy Janes
Aircraft 1910 or 1918 only; aircraft identification manuals, W.W. 1 only,
any country. Good prices paid—write and describe, Don Schroth,
!"I hl MLonme Street, l-l:mdnle. linois, U.S.A.

I radio itter receiver escapement working
order. R. Se mour, New Pond (otl.aae Warren, Crowborough, Sussex.
Amco 3-5 BB crankcase or scrap motor with guod crankcase. Percival,

56 Bellamy Drive, Stanmore, Middlesex.
Urgently wanted, Fenners-Pike Servo units,
John Jeffrey, 79 Beaconsfield Place, Aberdeen.

SITUATIONS VACANT

Senior Assistant required to take charge of department for the Models
Trade. Aircraft; boats, engines; railways; and all other modelling accessories.
New shop in Southall, Middlesex, with other departments. Must be
experienced. Age 25 to 55. Wage according to experience. Apply with
references in writing to The Secretary, Brandals Lid., ¢ o Butler and Wilson,
Lloyds Bank Chambers, High Street, Hounslow, Also Junior aged 18-25,
Apply as above.

EXCHANGE

New E.D. Hornet (15 min. run time) for new or slightly used E.D, Bee.
W. E. Parkinson, | Coyle Street, Belfast, N. Ireland.

State price and condition.

Perfect, unrun ETA 29 1V for unrun 0.5, Max 15 IT and £1 13s, Please
include self-addressed container. | Riseholme Road, Lincoln.
BOOKS

World's largest stock of old aviation books (over 15,000), Catalogue

Free. Top prices paid for Jane's, any year, World War | and other aviation
books. Stwart, Fairlight Hall, Hastings.

American Magazines. Year's subscription. Model Airplane News, 35s.
Eu([l 2ml.nlcmui.'. free. Willen Lid. (Dept. 1), 9 Drapers Gardens, London,

MopeL Avia—the monthly magazine for model flying in Belgium. Send
for free specimen copy and subscription details. Model Avia, 67 Avenue
Victor Emmanuel IlI, Uccle, Belgium,

SAILPLANE AND GLiDiNG—Published every month.  Send stamped addressed
envelope for descriptive leaflet; or 2s. 10d. for current copy; or 17s. for a
year's subscription to British Gliding Association, Dept. A, 19 Park Lane,
London, W.1.

Flying Scale Models, AEROMODELLER Annual '57-"S8, Aircraft in Miniature,

£1; AFROMODELLERS Aug. "56-June ‘59, £1; I8 Flights Dec. "58; 20 Aeroplanes
Dec. 'S8, £1 Ss.; pencils, unsharpened, 2s. 6d. per dozen. J, Tildesley,
12 Cobham Road, Halesowen, Worcs.,

TRADE

Selling up due to heavy business commitments, the following engines are
offered on a money back if not completely satisfied basis. P.A.W. Special,
£4 10s.; Webra Mach 1, £4 10s,; Elfin 5 radial mounting, £1 10s.; Allbon
Dart, £2 10s,; two Oliver Tigers, £5 each; Alag 2-47, £3; E.D. Bee, £1 18s.;
ETA 29 (Glow), £5 10s.; A.M.10, £2; Miles special 8 c.c. double butterfly
throttle, £8. The above mentioned engines are all perfectly new having only
been bench tested except in the case of the Olivers, one of which has been
flown on two occasions only., The following engines are all absolutely
perfect but have been used. Hunter 3-46, £2 10s.: gln 1-49 radial mounting
P.B., £1 5s.; Mills 1-3, £1 10s.; A M. 2-5, £2 10s.; two Elfin 1-49 BB, £2 each.
A,M,JIS. £2 Ss. F. Rnllinmn, c'o Rolimos (I:]Ict.‘tricall} Ltd., 36a Com
Exchange, Leeds.

Ramo Costrot. New “Slim Line’ servos with six months’ guarantee.
Self neutralising or trim. Wt. 1} oz. Power I} Ib. Size 3} x 1]x [, very

fast, for rudder, elevator, motor control or ailerons, £4 7s. 6d. each from
Ed. Johnson, Radio Control, Larkhill, Wilts.

Ex Government Stop Watches, 455,  [llustrated leaflet on request. Charles
Frank, 67-73 Saltmarket, Glasgow, C.1.

Gurass Fiere, AUTOPLAX I:xpcnmcmal kits, 19s. 6d. (post free). All
materials sold separately. Open Sat. mornings. Automobile Plastics

Limited, (A.M.), Autoplax House, 62-64 High Street, Barnet, Herts, Telephone
Barnet 9147,

392
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Ex-Services Stop Watches (Wrist and Pocket). Split Action Stop Watches,
Time-off-Trip Clocks, Wrist Chronometers and Waiches, etc. All with
12 months’ guarantee. From 52s. 6d. Binoculars, Telescopes. Send
S.A.E. for list. United Technical Supplies Ltd., Dept. A, 3 Harrow Road,
London, W.2,

TATONE TimeRs available here at last. Both types, 30s. post free. P.Os
with order to Dave Posner, 61n Canfield Gardens, London, N.W.6.

SUPEH GLOWPLUG ENGINES

A 29" Mk, 6, 4.7 cc. £L7/6/4 ENYA 35" R.C., 5.7 c.c. £8/3/4
FT& 19" Mk.2, 1.3 cc. £6/19/8 FOX "I5", 2.4 c.c. £3/10/6
0.5. “35" R.C., 5.7 c.c. £B/3/4 COX Peewee 0.3 c.c. £/113
0.S. “19"R.C.,4Tcc. £8/3/4 COX Golden Bee .Bc.c. £3/4/-
0.5, "9, 4.7 c.c. £é6/10/8 COX Babe Bee Bc.c. £2/11/3
ENYA “I5", 24 c.c. £4/4/2 Thermal Hopper, Bec.c. £4/5/2

EVERY DIESEL ENGINE also in Stock
Send S.A.E. for LISTS of over 280 PLASTIC KITS

JONES BROS. of CHISWICK

56 TURNHAM GREEN TERRACE, CHISWICK, W.4
Phone CHI 0858 (I min. from Turnham Green Station) Est. 1911

SPECIAL

POWERFUL = :: STURDY =
DESIGNED BY GIG EIFFLAENDER
RETAIL PRICE - - - - £ és. 0d. including P Tax

PAW 1.49

RETAIL PRICE . W m €4 6s. 0d. including P/Tax
Peter Chinn writes “'the most powerful |5 yet tested™

*
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2:49-D

LIGHT

1

ALL ENQUIRIES TO:
PROGRESS AERO WORKS, CHESTER ROAD, MACCLESFIELD, ENGLAND
Trode Enquiries Invited

J. J. BRADBURN

One of the biggest model shops in the North of England
has been reorganised to deal with your mail order
requirements. TRY US and SEE if we are as efficient as
we claim. Wide range of American and foreign goods.
Very extensive choice of Radic Control Equipment.
Special work done on quotation — nothing is too much
trouble. Orders over £5 carriage paid. Under £5 please
add Is. 6d. postage charge. C.O.D. available. Please
send for list from the SHOP that EXPERTS USE.

76 MARKET STREET, WIGAN
Telephone: 2434

FIRST EVER RADIO CONTROL “MONEY BACK" OFFER FOR
SINGLE CHANNEL RADIO CONTROLLED MODELLERS
OMU 3-Valve type 205.

The receiver weighs 3 ozs. Recommended batteries weigh 9 ozs. (2-Type BI105
and a Type D 1B). Large current rise with Signal. No relay adjustments. Only
one tuning control. No tuning meter, or radio knowledge required. Receiver
€8 7s. 6d. Postage and packing 2s5.6d. extra. Installation kit comprising valve
base for receiver Jconnections wired to new H.T. and L.T. batteries via an
ON/OFF switch I2s. 6d. It can be used with any existing 27 megacycle

transmitter.
Your money will be refunded if the receiver operation is not satisfactory and
the receiver is returned in perfect condition by registered post within five-days.
All previously advertised equipment still available. Wi
ts.

ED. JOHNSON (Radic Control), The Stores, Larkhill,




TRADE MARK

oo

Equipment which will enable the
user to operate, independently,
more than one control, is now
demanded by most enthusiasts.

The reliability and ease of control
of the Tuned Reed System, pion-
eered by E.D., has, after long and
exhaustive experiments and tests,
been amply demonstrated and
provad by contirual successas in
open competition.

E.D. now produce six models,
which will adequately mecet the
demands of most enthusiasts. Three
of these are illustrated and the
others are:—

The “BOOMERANG”

A Hard Valve Receiving Ser,
completely wired and ready for
use. Includes Transmitter, Receiver,
Escapement. Range approx. 500 yd.
Price complete £12 4s. &d.

E.D. Mk. IV RADIO CONTROL
UNIT
Tuned Reed—three channels, for
the multiplz control cf all models.
Price complete £21 9s. 9d.

P.C.I TRANSMITTER

A high powered, super compact,
lightweight, portable Radio Control
Transmitter. Price (less batteries)

£5 18s. 0d.
Ask for and insist on E.D.

the finest
Equipment
for the
Model Maker

A comprekensive range of
Radio Centrols, Mechanisms,
Spare Parts, Accessories, is
also available. Full details
are given in our illustrated
list—free on request.

The «“AIRTROL™
HARD VALVE RECEIVER

The smallest
Receiver in the
world.........

Size 24" x 14" x 1§" and weighs only 2} oz.

The latest addition to the E.D. range of Remote
Control Receivers, specially developed to meet
the great demand for a transister hard valve
receiver with a specification producing the ulti-
mate in Radio Control.

H.T. Supply—122} velt battery.
Idling current—J.6 ma
Current change—2.6 ma.

L.T. consumption—125 ma
Hard Valve—no quench coils

Simple tuning.

Two transistors for output and economy,
Valve life—4,000 hours.

Price £14 Su. I1d.

The MK. V <“EVEREST”
TUNED REED 6 CHANNELS

MULTIPLE RADIO CONTROL UNIT. Includes
CONTRCOL BOX, size 6" x 54" x 24" g ving up
to six controls.

TRANSMITTER ard RECEIVER with 8 ft.
sectisnal Aerial, Fitted with Standard
Hard Valves and six standard relays.
Price complete £29 10s. 3d. (s3ld separ-
ately)

The “TRANSITROL”

RADIO CONTROL UNIT
THE FIRST COMMERCIAL
TRANSISTOR RECEIVER

E.D. of course, were
again first to intro-
duce this new tech-
nique. lts advantages
in size, weight, cur-
rent capacity and qua'izy in reception
will appeal to all Radio Control
enthusiasts. This valve transister
Receiver combines all the aivantages of multi-valve moadulated Re-
ceivers, together with simplicity and very low Receiver Battery size
and weight

RECEIVER. Size 24" x 14" x 14", Weight 2§ oz.

Price—Receiver, Transmitter and Escapement g3 9y, 94, All prices include P, Tax

E- -ELECTRONIC DEVELOPMENTS (SURREY) LTD

-lnul NGIN ‘JIANI

557155 1SLAND FARM RD. WEST MOLESEY.(SURREY) ENGLAND. bstter

3§ Clarendon Road, Watford, Herts. Published by the Argus Press Lid.,

Made and printed in Great Britain by the Crovdon Times Lid.. 104 High Street, Crovdon. for the Proprictors, The Model Acronautical Press Lid.,
8-10 Temple Avenue, London, E.C.4, 10 whom all trade enquiries should
Registered at the G.P.O. for transmission by Canadian Magazine Post.

be addressed.



HALO

42° Wingspan Sport Flyer and PAA-LOAD Model
The outstanding new Keilkraft free flight model that is
designed to fly steadily in any kind of weather. If
you want a good, reliable
performer—choose the Halo. I’l’

SLICKER
SERIES
SKYLON

38° Wingspan Pylon Type Contest Model
Suitable for engines -5 to 1 c.c., the Skylon has triangular
section fuselage and single leg undercarriage. Its rate

:'I)"'" ":d t:’ i'l“:’lt i"’t":::““it “’t"t:’:t “'i“':”’ i“:r of climb is terrific, and it has a Ial‘
esigned. Available in e sizes to suit most engines der-like flo: lide

SLICKER MITE ... 32~ span. (Up to 87 ¢.c.) ... 12/6 glider-like floating type of glide.

SLICKER ... ... 427 span. (‘8710 1'8¢cc.) ... 21/6 J

SLICKER 50 ... 50" span. (I-8to3:5cc) ... 31/6 TN




