f++£3 £

kbt\ a ~ ° MNO_MNI

pPrj =NMSS=k£py 9~-3%~
O MW

“ask - K=ORQU
UUUK+E~« NMSSK- ° ¥

Ngp§ag-2¢f
PAj =NMSS=tWe +

b¢§2g2 Wa=2=¢° £ qgEMWTUU=RSOSP

NO=o0£: --23¢+=" j- 82 £=MTVOVOS
o3 ¥ . £k ~ § @

"sON=Qaa T-el Al ~aC¢° E£ut] 28

8 m~ ¢ = 3 Iftydh ate tmW\f trouble opening the New Clarion, hold your finger on it to display a menu,
then select [dpen in new tab". You will find the new tab to the right of the SAM1066 tab.

e e m-~ ¥ £
b¢gz-°§~2 J O
p-321£°-a=0MNEELEOMMK=Cc § *-3-°EL£st3ME12 £° =g ~2 2 P
d° ~=¢CE£="-3@R£=¢CE£=_°3 « meE2 £° =eg~2 3 Q
T-3@RE=CE=_°3«=0£®-°2 d~"8§-=j] ~=8- = R
T3 @®E=CE=_°3 « 0- - =s—+3 ¥ T
j - -3 ®E=CE=_"°3 « g-| ="=¢° £t U
i ££E2+t=2-=21 f£=pb¢g2-° J N M
b-¥8§-£="-~2%2=p82WE£6F _£22£L£ET/BKRFas ~j ~~ N O
f=a¢--°=8x=--23£E£xm?KKRHUE° - Kk §j =mE£P®§ ~2 2 NP
g- ®8j ~2=qu8t?2 ¢ m-2- 283 % NS
T~S54=d28¢CE"° _§2a=-gf~n NT
S8-2~¥£=8§-=_2~]0=C=t | 8§2HK£82 | =] §aafe=n"r°iNV8 £
gUES~ 28-CE£°=b-¥8-£+% 0- =) -32a2. 4 OP
gy £E=a_ei B] *¥2:.8-£+F o--=q8a2Ef° oV
U« ~x=qgf=f"+C- - ° g-) ~="=¢° E£put PN
a- ELi =qu8§~- g-, ~=q~-2-° PP
t ~Of o 8 ERCGEE p®E-j £° =t §2 2§+ PQ
NLO"ﬁ'-I.lEozbﬂisoi§-ﬂ p§«-—|=a§ﬂ-—l PR
e .. @©! ~«=OMNT=pE£~%- - q° £ -°=d° £ PS
pEj°£E£2~°. +£=zk-2f£+t=po-°=ge=¥£° =kKkOMNY = PT
b £-2+=~ =k-28; £+ J QN
me 8§*8--~2z=p  £-2+="~af£-¢~° ] QU
r+f£o3a=t £ +82¢£= J QV



eg§=o-20x|l =} ~®®: =~ £L£pu=- £~°=2-=.-3=~28=~5¢=08§-¥£°+=C
\_(@_zm_ozz:§at§:2§2tai_£:ﬁfi1 Ft: A®E ~ § ¥ =§f£~ °a.:_ﬂ|—2:£—|:
N=j ~+t£=8§-=®-8§-2=8§+=2 :£:a~12:£'£—|2:-D—2'££—|—§J§E—v~§-|1¥ql
i - 0828- at=+t£f«t=2-=!~"f£= °.3¥l2=.32=21fg=-321L_°=§
21 £E=£  £-2 = =21 8§+ = 8§+ H3=£f] =£~+= £ (B 2AL-«R2 L2 ETE R = ° £®
~22 £ 0Ef#f~ =~22L£aC¢~ajL£=~+=f =2 L£022£f 2 §RECLZ=~2=9 £ %
+t-«£2] §-¥K

N = °82®=~==-3aj£+x=] §+=°£2 §-°°L£(=£]~-2 (=H3 JC«B=8R¥ = 2 @ £52 -7
~02 £°=PS=j--a+£j328 £=-£~°2tK=t £=-puE=] §«=~= §¥— -2 £
-£~°iK="aa_§i=—--2=a-i2=:-p£'£°=“i=’\"¢ U§ = £=i'
j ~°0+£=2- =®° - «-2 £ RNEATIXCTFELE(E=sE=P®. =~2=m-°2 =] £~C- pu=
f:u_3a¢=a§©£=2_=¢o~u=,_3o=~22£_|2§__|=2_:a__,:q:_«@
8§12 £°2~28§- 1~2=@®-+2~383=;-«®EL£28§28§-=zpop-°="2~++8j=NVSN
~+=2 1 £=SM2E24LEXH2xE=FpP- °«8C~ BL£=CE£+8¥-1K

g £=b-¥8-£="-~2. +8§+=R8L£;£=2| 8§+=8+B2ERBGgru~2E§HTF L2
®°-¢3j £¢CK=f2=p~2=~=NKRjj=CE£ £2-®«E-"2=£-¥8§-£= .= £°
f=i~«f£=~j]°-+2+£=2  £*RBEFHA S22 EELEEL2° | | 8- ¥=~-=£-¥8~
k8§ ©O=mE£®®8§~22 =R°£++x£+=--=u82 | =| EFRELE="+— 28§ HAK +
f «=08-¢8-¥=k§jOx=~°28j28£+=R®~°28§ )38 ~°8.=822¢£°L+28§
«-2-°K

q:£°£:§i:~—|-2:£°: ~2|::-u:_a~i©:C:t:§2£:®:-2-¥°~(
®§123°£i:i'«£:“§2: 2. §2 = 32 =f «:—|_2Q_:2:2-E£E§2_"'.|:H_
~=®8 - | K=" 0=HER28- =0 - §—|2|=2'£—0§°+2£'a®=§i= == ®—~¥%E£ =00 =:
«-°£=28§0©Ef£=~= PV=h-°¢~ =2-=«£K
f:2:§—|©:2:£:£—|¥§—|£i:- ((3£QZQ:ﬁZﬁﬂ::--SQaE__q%Cﬁg—Pw§2\£§-'l((-¢£aa£
~°2 8 |RIEE--°«~2=-0=«-*x2=-pD=2! £=2P8§a=j -28§CEL£°=£-¥8-E:
0- - =(82=2 LB°L£&R-—0 = MEL° 2 £++t=)] - C£2+t=8+t= £~°8§-¥=p°3§2
1 §+t=~°28ja8f£=2) 8§+t=«-=2 ]| K=f=z~«=~2+t-=]-23¢8§-¥=«-"°£=8§~
f=lE=®EL£-~-£C¢C=~=%] -°2=®R8£jE£=--=2]£=q,-°2x=f-a¢C--"°=u«-~
g-°==2-2=-0f£+tZEVWg§6B2«K=F=83x£¢=2-= £=¥--¢C=~2=2] £+£=j
Pp®RE-j £° =t 8§23 8+t=] ~+=u°8§22 £ 1=~-=~RFPE~2=2-=t~OL£n08EL?2(
i -« 8-f£¢C=°3 E°=j-«®t=2) ~2=~°f£= £8§-¥=0®°-«-2£¢= . =
f T E=¥-2z=«¢-=h-°C¢C~="R@EEC2"RBY £ = AL °LE®- UE£° =82 -
-a=p~28+ 3°.=m2~-£K=q| £=2820=j-" £°£¢=0p3+tfa~¥Ff=t2
8. i0=~2C¢=0®° - ®=P8°EN-°0=2--0=~=°£~28= £~28¥=~a¢=]
fa=j-« 8§-£¢=°3 E°£2FE2NMM¥«EPL B 0-°=858§-2~¥E£=41+, -3
~¢C ~-2~¥f=-"£f£°=2] £=@®~22°. cRM¥«=n-°=_jc"r=o03 £° K
p8«--=a87 - -=82=2~08§-¥=~=°£+2 =82 ~z8§eN-=NbLO=pMmMS§ULELK
2 - =¥f£2=] §«=2 PRU=8§2-F2F -8 N-EW ¥=i~2F =§2 KMWEK §2 §- - =~
d--¢=23; ©=8§-=2] 8§+t==£u=- £~°K b¢gz - °



P

[p- 321 £° =" OMBE=¢ ¥K23° £4=0MNs+tmE?2 £° %e~aa
Southern Coupe League Final Results 2017

envant | Ciub Z?e; First | London | OXford | SOUUeIN | gy CrOOKNAM |- Coupe |
1 | P.Hall Crookham 11 16 9 11 15 11 64
2 | R.Vaughn Crookham 1 12 10 17 40
3 | A. Brocklehurst B&W 1 7 12 14 34
4 | E.Tyson Crookham 17 11 32
5 | G. Manion Birm ham 13 31
6 | K. Taylor E.Grinst d 11 11 28
7 | R.Fryer 13 10 3 26
8 | A.Moorhouse | Vikings 8 12 20
= | D. Thomson Croydon 7 5 20
10 | B. Dennis Grantham 10 19
11| P. Ball Grantham 15 15
12| T. Challis Crookham 11 14
= | J. Paton Crookham 8 14
14 | C. Redrup Crookham 12 12
15| C. James Crookham 11 11
16 | S. Willis Vikings 9 9
17 | W. Beales Croydon 7 7
18 | S. Philpott Birm ham 6 6
19| T. Winter CVA 4 1 5
= | J. Andrews Timperley 5 5
21| M. Stagg B&W 4 4
22 | M. McHugh Peterboro 3 3
23 | R. Elliott Croydon 2 2
24 | S. Darmon Birm ham 1 1
= | P.Jellis Croydon 1 1
= | G. Ferrer Timperley 1 1
27 | A. Crisp Biggles 0
= | T.Bailey Biggles 0
= | M.Marshall Impington 0
= | P. Gibbons Peterboro 0
= | D. Taylor Grantham 0
= | R. Willes 0
= | G.Pink B&W

Coupe League Fixtures 2018

Coupe de Brum North Luffenham 3d December 2017
1st Area Salisbury Plain 18" February 2018
London Gala Salisbury Plain 29 Aprik018
Oxford Gala Port Meadow t.b.c.

SAM1066 Salisbury Plain 17" June2018

5th Area Area venues * 24 June2018

S Gala Salisbury Plain 18"Augus018
Odiham RAF Odiham t.b.c. t.b.c.

Crookham Gala Salisbury Plain 2nd September018
Coupe Europa Salisbury Plain 30" September018

* Area venues ardorthLuffenhamSalisbury Plain, Beaulieu, Ashdown Forest, Sculthorpe, Merryfield and the CVA site.
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Steve winds conventionally, breaking his motors in the blast tube.
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The Rivers That Never Was  The Silver Bullet

1960 wathe banner year for the Rivers range, with contest successes coming thick and fast. The range was se
riding the crest of a wave at this time, with widespread consumer acceptance dbapdeatapggpece. It was
presumably this situatibicth led to the company beginning to make plans for a further expansion of the range.

In Britain at the time, theAldlass differed from its American counterpart in that engines of up to 1.5 cc (0.0915 «
were permitted. In the caintoffieldhoth 1/A team race and combat were popular events, resulting in a steady
demand for higlerformance diesel engines of 1.5cc displacement.

The Oliver Tiger Cub was the most popular engiAgdanilfacing, while theAld@mbat field was in tbegss

of becoming dominated by the light, powerful and durable PAW 149 which had been introduced in May 1959.
Clearly, Rivers felt that they had a good chance of competing successfully against these established models.
the motivation, there’soubtwhatever that in early 1961 they commenced the development of a 1.5cc version of
basic design. In keeping with their established nomenclature, this was to be known as the Silver Bullet.
[Reference to Rivers Silver BElbeeign Notes, Modedlame News. August 1961]

As usual, Peter Chinn became aware of the Silver Bullet project during its developmental stages. In his "Forei
article in the August 1961 issue of Model Airplane News, Chinn made reference to the engiaexgtattggithat it wa
to appear shortly. However, | have so far been unable to find a reference to the engine in any British modelling
Chinn also referred to the Silver Arrow .19 model in the same article.

And that's where the story ends! The S#vereBeatl appeared in public, even in prototype form. However, there’s n
doubt whatsoever that at least one prototype was developed. In a recent post on one of the modelling forums, f
A team race exponent Alan Dell recalled being invitedtttge Beers plant at the North Feltham Trading Estate
to assist in the evaluation of this prototype. He was asked to bring his best Oliver Tiger Cub along so that
comparison could be undertaken.

Using the selected test prop, the 1.5cc 8iéteraB well enough, allowing a fully representative prop speed to be
sustained and measured. Alan then ran up his tuned Cub on the same stand, prop and fuel. Although he did 1
the exact figures obtained, Alan recalls that his tuned Celenva80izbmd 2000 rpm faster than the Rivers. In fact,
according to Alan the performance difference was so great that Bert Rivers decided not to go into production witl
engine.

Knowing Bert Rivers as he did, lan Russell finds it a tittbebdilifieel that Bert would have abandoned the Silver
Bullet solely on the basis of a single comparative test. After all, Bert had worked doggedly on his 2.5cc model
capable afvallinghe Oliver, at least in tuned form. Surely he eoddésh@dlie same for the new 1.5cc design if he
wished?

To lan, it seems more likely that the test revealed not that the engine lacked potential but rather that the devel
the engine to a suitable level of performance would require moezttimstibdnclevote to it. A further factor may
well have been the realization that it would not be possible to manufacture the engine in quantity at a competiti
[1961 Rivers instruction sheet which includes the Silver Bullet]

It's clear thatghivas not an anticipated outcome, since the company did undoubtedly prepare a spare parts sct
going so far as to include it in the instruction manual which accompanied their Mk Il 2.5cc and 3.5cc models. This
that the Silver Bullet usedah®e roller bearing crankshaft design as that employed on the larger engines. It also
the same foport cylinder design as that of the Silver Streak. Overall, it appears that it was planned as more ol
scaleedown Silver Streak.

The text dhe manual included some additional comments specifically aimed at the Silver Bullet. A 9x4 airscr
recommended for runinin@ddly, the manual specifically stated that there would not be a tuning option available f
Silver Bullet. It alscefhilo include a specific performance claim for the engine, presumably indicating that suffic
encouraging test figures were not available when the manual was printed.

The cancellation of the Silver Bullet program is entirely understandahke tgstsrothéthe prototype showed that

the engine would require considerable further development to become competitive in performance terms again:
of the opposition. On top of this, the continued use of the Rivers needle roller beatiregSisszrBoljet would

have dictated a relatively high price for the engine, making it uncompetitive from a marketing standpoint as well
contributing factor may well have been aragipeaegt negative trend for sales of the estalnlighdifkely due in

large part to the cost factor. As 1961 unfolded, the company may have already been able to discern the writing «
and decided to defer any further financial commitment until the future of the range became clarified.
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KEIL KRAFT'S
LATEST

DUAL-PURPOSE

MODELS
FOR JETEX 100 & 100

® NO NEED

OUT OF FUEL.

JUST UNCLIP THE JETEX UINIT, RUN OUT THE TOW
LINE. AND ROUND OFF THE DAT'S FLYING WITH A
—. LITTLE GLIDER PRACTICE

mb’| KEll.um:r
N cATALOGUE

DIESEL
IS
HOT!

soanaly fi

THE MILLS

TO STOP FLYENG NOW, WHEN TOU RUN (SR

75 .
= F
ikt FALCON 3 FOOT

FOR CLEAN, EASY FL’YING

- K.K. CO?
ENGINE

Complete with
cartridge holder
and feed pipe.

21/6

P——— AT YOUR DEALERS NOW
_, i:;'f:';."f;'f';,;;: gg CO? SLICKER MITE

y WITH JETEX
Your JETEX 200 end fuel for 100 fiights
costs anly 45/-

'\ E EN-  FOR CLEAN, EASTFLYING .,

NMiaae = Details of CO * conversion for the
famous Slicker Mite given with
every CO ? engine. The only kit on

the market with details of CO ® an-

gine fitting. PRICE |0/6

Keil Kraft advertisement from November 1948 AeroModellgrgstimainfamous G@otor.
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BJ .005. The pifieed to the top of the cylinder Top of cylinder with paremoved showing the hole where
has clearly been modified the spigot on piston comes through to lift valve from seat.

Cylinder cap showing large recess Crankcase con rod and plastic piston,
to accommodate valve with spigot to lift valve.
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Pistachio scale Bleriot Xafnard . Jigs for making the spoked wheels for the Bleriot. What patience!

Wallpaper foam AlbatroB¥. The fuselage has been made Fuselage for a Pistachio scale Roe Triplane | Bulls Eye
by bnding the foam around a wooden form
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TOPICAL. T WISTSS

by pylonius
Extracted from Aeromodeller November 1976 & March 1977

Public Nuisance

Not so many years ago the model plane was plem@rsigiht on our public open spaces, and mokageample
good idea what a model plane lookesddikeat too close a range. | know that when | used’i®@¢ and all

that’ rubber models amid all the swspsmtacle of modern electronicivwizhat filled thie over the local common,

the only glances | got wees of sympathiyoor chapybu could almost hear them thitéithgy very poor, or very
stupid, to bhmessing about with silly little elastic models. Bwthdhly perhaps | wasn't all that stupid, albeit very
poor, for all the heavy spectacle stuff has lorangshed, whereas my little elastic models arevatithvargoing
concern. And when | do operate thenownyoprogressive way, people nigt watch thiéghts with intense
interest, but ask me questions thigontodelssomething totally unthinkable eveedingeago.

This is rather odd, considering the amount of BROhstsitheen going on over the past years. By efferiiiaus

great indifferent public has been wooedmrehd it would love to see model planes in aptiertheamd its support,

if only the models were anywdre seen. At one tipeople could happen upoayemn make a special trip to a
Rally or Ga, but that wasthe balmy days before the big bureaucratic crackdown, when you could fly without tripli
permission, and security just meant checking your braces. Nawfialhengandgingly given over to model flying for
justone day, theenal conditions attached, though ludictioeiextreme, have one clause in common: the rigorous
exclusion of the public,onembers only basis.

If PRO means 'for’, we should now change GarCOpkrate Nowhere).

Baffled by Science

"Now, looKeere, what's all this noise ymakag"

"To answer that | will have to refer to our meter readings, which, you will understand, we have only just mad

above sea level, with a humidity factor of. . . ."

"Never mind about all that rubbisharybear the  thing for miles.

"1-367542niles if | may correct you. This takes into account the considerable attenuation that occurs over . . . "
CE? ?justyou listentome..."

"Would you kindly not raise your voice. Our accoustic reeorsiadjuséed to a 6db level only vang sensitive

" (E? (E? your noise metelll gkt the law on you. . ."

"A rather ineffective recourse, if | may say so. You will find, sir, that if you measure the distance torthe nearest |

presuming you are not a resident of one of the allotment hutments in the next field, and apply the formula of S\

20logR minus B, you will readily see that the Sound Pressure Level comes well mignits thiethequioposed

D of E code. Thense could hardly be said of the output of that ballistic piece you are pointing.ii my direction

Just Ribbing
When | was a young modeller the bighvoeagh in kit refinement was the printed rib. Unfortunatelyniiessplotch
of the crude stangpmachines on the soft balsa made out a very good case for the use of rib templates. Even
have always thought the rib to be the heart of the model, which may seem a bit odd anatomically, but then, it -
remembered, that Adam got most eflsisrplout of ingenious rib developanemtample to be followed by every
model builder.
It was in the rib structure that the quality of the model was to be found. There was the simple beginner jobs of tf
framework type, with a sixpenny dusetwdeen the rib stations, while at the other end of the spectrum there as t
expert’'s wing, an intricate web of ribs cearhivfig gothic screen, with under ribs, over ribs, cross ribs and riblets,
neatly skewered on built up spars. But whdtrdbin our convenience package times? Wings that should never be
great slabs of frothed up pap, with not an honest to goodness rib in sight. Gone are the traditions of sound crafi
and the deft skills of the balsa knife. No longer ddherdayawe of proud design and finely cut templates, and soon,
no doubt, you will merely go to your model shop and aslsiefosialgngth of snch chord wing, to be cut off
while you wait.
"Thank you, sir. | might advise you that we nowtiagetapering machine working. You will appreciate how much
more elegant a tapered wing looks . . ."

Pylonius
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CANARD
GLIDER

AN UNORTHODOX DESIGN
WHICH FLIES TAIL-FIRST

BUILDING TIME:
3 HOURS

vex more unorthodox than the * flying wing * on
Epage 44, is this Camard or * tail-first " design—which

at first glance certainly looks rather likea normal
glider with the fin stuck on the wrong end! However, in
spite of its unusual layout, this tail-first model flies just
as well as the conventional kind. In addition, the * stall
recovery * is remarkably good—a feature of all models
of this type.

I. Trace the four patterns (A-D) on to greaseproof
paper, cut them out, then cement them to medium (M)
fe-in. and medium hard (MH) §-in. sheet—with the
direction of the grain as indicated. Cut out the parts with
a razor blade, then use * B" and * C' to make duplicate

MARK THE CABIN WITH
A BALL-POINT PEN

WEIGHT NOSE

ASSEMBLY DRAWINGS
ARE HALF SCALE

wing and stabilizer panels—carefully cutting round the
outlines of the former.

2. Draw in the cabin with a ball-point pen and indicate
the location of the J-in. sheet dihedral packing (Z) on
the underside of the left wing and tailplane panels, Draw
a pencil line across * Z°, dividing it into equal parts
horizontally,

3. Sand the wing and stabilizer roots to a slight angle
to allow for the dihedral, then pin the right-hand wing
panel (B) down flat on the building board. Cement the
left-hand panel (B) to it, propping up with * Z" until dry.
Mext, repeal the process for the tailplane panels (C)—
packing up the left-hand one with halfof the * Z ' dihedral

{ FLIGHT DIRECTION|

SIDE VIEW

A
==

FIN (D)

WING (B) ———=

'-.-_-

FUSELAGE (A)

£

GEMENT
SKIN

FRONT

"’“‘-.\‘
STABILIZER (C)

\mp VIEW
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packing (see adjoining drawing)—after cutting in two
along the dotted line.

4. Cement the fin (D) 1o the fuselage (A), making sure
that it is upright. Mote that in the assembly drawing
side-view, only the location of the flying surfaces is
shown—the dihedral being omilted for clarity.

5. Now join the wing to the fusclage, holding the two
together with pins until the cement has dried—and care-
fully checking that the alignment is correct in the top and
front views. Repeat the process for the stabilizer—then
smear cement round the flying surfaces /fuselage joints as
shown on the drawing.

6. Unlike all other types, tail-first models always
balance in fronr of the wing. not underneath it. Push a
pin into the fuselage, 1 in, in front of the wing—above the
large black arrow on the fusclage side view. A small
amount of nose weight will be needed 1o make the model
balance level when held by the pin—in the same way as
with the other flying models in this book.

FLYING

Adjust the flying trim by varying the amount of nose
weight—adding a hittle il the model * stalls * and taking
some off il it dives steeply into the ground. Hold the
fuselage between thumb and forefinger, just in front of
the wing and launch into wind on a slighily downward
flight path.

Any tendency to dive off steeply to one side can usually
be traced to warped fying surfaces. Adjust for a circle
by gently bending the rear edge of the fin. When the
trim is correc, throw upwards with the wings tilied (for
a circling flight), to obtain the longest duration, Launch-
ing straight ahead will give a graceful loop, but a much
shorter flight. In the case of difficult trimming, the first
thing to check is that the balance point is exactly the same
as that indicated on the left hand plan,

MATERIAL LEST
Bheet— | * ¥ 1w 207 ju) Bhost=]" % 3 x ¥ [MH)
TOTAL COAT; Abeat MOy

Mark in the cabis 0 * A" before cusembling the ports.

DIHEDRAL PACKING :'

e E——

|

| 5
IET TSR0
J'/ / [ \
CANARD

/

178" SHEET
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John Meaney (Crawley DMAC) ROG's his "Korda" Wakefield at Odiham i

i

; Peter Michel (SAM35) ROG's his "Isis" Wakefield at Odiham in the

— — T e o o =
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Mike Kemp (SAM35) ROG
his Blomgren Wakefield a
Odiham in the 80’s.

148 Odiham

L to R Beverley Snook (Royal Aero Club Chairmar
Vic Diery (SAM35) and Norman ColHBIAE
inspectvic's Judg836 Wakefield at Odiham in the 80
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Unknown modier launches "Korda" Wakefiel
at Odiham in the 80’s. 4

Richardson’ssordon Ligh#loz Wakefield|

flown by Daveipperson (CDMAC) bet
50" Anniversarpf the 1934 Wakedlel

Trophy at Warwick on 24 June 1984,

—

Phil Bdl's "Clodhopper" 8oz Wakefie
takes off at Warwick 1984.




A Gordon Lighdoz Wakefield
at Warwick in 1984. Possibly
Parham'’s or Jukes’s model.

Ken Cooper ROG’s Hignzo 40z Wake =" 3

at Warwick in 1984. \ _i’-‘:’l

Eli L =




OoP

[ql_,l§\ﬂ-a§—|¢£°=b—|¥§—|£i J 0--,:]'_3]32__|
bf2°~j2=0°-«="£4%3% «x2 SSAWWRYE° =~

AEROMODELLER ANNUAL 93

TWIN CYLINDERS

By RoN MOULTON

HY MAKE A TWIN ? All the added complications of crankshaft alignment
frictional losses, bulk in design and symmetric induction seem hardI):
worth the bother when the end product is so rarely superior to its single cylinder
counterpart. That may well be the first thought of any manufacturer proposing
to enter the “twin” market. The problems are surmountable and performance
can be turned to great advantage as recent introductions indicate, and for the
rabid engine enthusiast, the charm of two “pots” in harmony outweighs any
sacrifice that may be present at some stage of the engine’s power range.

Twins are not new, they date back to pre-1909 model flying experiments
and mass produced engines enjoyed great popularity in the U.S.A. in pre-1939
war years, notably the 20 c.c. O.K. twin, the small Elf twin and again in post-war
years the Pal and Allyn twins have had moderate success. In Europe, the
early Delmo diesel appeared as an awe-
some double-unit guaranteed to shatter
any light airframe, Kemp had a “Black
Devil” two-pot diesel, Eric Curwen
produced another, and at some stage or
other most manufacturers have dabbled
with the idea of getting more out of
existing components by doubling up.

Above: American Wasp twin by Micro Model Co., Pasadena,

was 10 c.c., bore ‘74 in., stroke ‘702 in., with rear rotary valve

induction. Shaft ran on two bearings with a ball thrust race;
sold at 35 dollars in 1946,

Right: K. & B. Allyn twin, 25 c.c. version for marine use. A
fine example of superior quality die castings.
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TWIN PISTON SINGLE PISTON
CIRCUMFERENCE CIRCUMFERENCE
- ~

TWIN SINGLE
piston | |PisTon
DEPTH oem\

\

SINGLE CYLINDER
WALL AREA /

5% MORE WALL
AREA ON TWIN PISTONS

YsTH. LESS PISTON
SPEED ON TWINS

TWIN AND SINGLE CYLINDER ENGINES OF SAME CAPACITY

The main theory is that by dividing capacity into two cylinders, one gains
25 per cent additional piston head area for an increase of 5-8 per cent piston wall
area (assuming near square bore/stroke ratio). If extra piston area is employed
efficiently, logic has it that extra power should be derived, and the chain of
thought next turns to alternate firing cylinders so that power is continual on the
shaft and smoother running occurs. There are many tunes to be played on the
twin fiddle. They can be Vee, in-line, horizontally opposed, side-by-side, split
cylinder or head-to-head. Not all of these are practical through their mechanical
disadvantages, and it took a great designer like Edward Turner a long while to
evolve a successful 500 c.c. side-by-side simultaneous moving, alternate firing
four-stroke twin for the Triumph motor-cycle company. So it will be appreci-
ated that only two layouts are really within the capabilities of miniature engine
manufacturers. These are the horizontally opposed, and the in-line.

Before discussing the others, the split-single or divided cylinder “‘twin”
is worthy of comment. This is an ingenious two-stroke arrangement with two
rods and a common crankpin, or sometimes an articulated connecting rod.
The pistons do not move in harmony as the radius of throw varies for the two
pistons and so the out-of-phase motion is turned to advantage. During transfer,
the faster piston on the downward stroke is used to induce an earlier charge and
on the up-stroke the same piston rises faster to feed the other cylinder. Im-
proved scavenging, the advantage of increased piston head area for capacity and
only single-shaft bearing as in a single-cylinder engine are desirable features.
Port control via the pistons is not the easiest of designing tasks and in the
double-piston, split cylinder one has little encouragement to fabricate a long
series of trial and error pots. In the motor-cycle world, the split single has
achieved great merit, especially in German machines : but to date, no one has
managed a successful miniature unit of less than 10 c.c.

Whether to use the two- or four-stroke principle is decided automatically
by the size of the engine we want to use. Power to weight ratio is critical enough
for aircraft use in the two-stroke twin. For any valved unit, the desirable ratio
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Col. Taplin’s 7 c.c. twin is alternate firing and*
can employ common exhaust. Sketch shows
press fit crankshaft assembly.

is virtually unattainable. The actual timing of the two-stroke twin is another
matter. It could be argued that to use the extra piston area most effectively, it
should be employed simultaneously, and since this common movement of the
pistons can best be arranged in a horizontal layout, most simultaneous twins
have a common crankcase with cylinders at 180°.

Conversely, the neatness of in-line design, with provision for a divided
crankcase, alternate firing and subsequent smoother reaction from the firing
strokes, has led to use of the upright twin. Colonel Taplin has for many years
been a devotee of this type and following his success with a 7 c.c. unit using
modified ED 3-46 components, he was encouraged to put the engine into
production and its success as a ‘‘high-torque at low speeds” engine needs no
enlargement. In marine and aircraft applications the Taplin Twin has estab-
lished itself as the most flexible of all engines, with special advantages for radio
control. In power development it rates no more in the graphs than a typical
19, but in the r.p.m. range from 600-9,000 it matches many single-cylinder
units of slightly less capacity and throttles reliably to a tickover at the flick of a
carburettor lever.

This engine uses side port induction from a common carburettor :
actual intake areas are small, and induction periods short, the result being a
docile, easy starter which is flexible in its control settings. To get the most out
of a Taplin Twin, one has to adapt an “ear” for misfiring in either cylinder and

——

COMPRESSION TRANSFER EXHAUST
THE SPLIT=~SINGLE "TWIN'
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On test in a stunt con-
troline design, the 5 c.c.
D-C Tornado showed
most useful power range
and produced rapid in-
crease in propeller
r.p.m. as model became
airborne. Has single
carb for two valves.

adjust the individual compression screws according to symptoms. It is an art
soon acquired, and once the technique is mastered, the “T'T”, as it has become
known, is a first-time starter.

Constructionally, the alternate firing vertical twin can be a headache of
major proportions. Crankshaft alignment is critical, crankcase seals must be
good and the rotary valve, if used, must feed symmetrically to ensure maximum
performance. A good twin could be rendered so ineffective by having to run
rich on one pot for the sake of correct mixture in the other that the design
effort simply is not worthwhile, especially with a diesel. Glowplug is more
forgiving for there the “fire” disposes of any fuel excess. There have been
many approaches to the problem (other than the simple Taplin way out with
side-porting) and a particularly ingenious surface valve was used in the Oliver
Twin.

This comprised a central flywheel with a radial port to its outer edge,
feeding crankcases alternately. Though fits on such a system are at a premium,
the Olivers made a fine job of it, and it would take a very large bag of gold to
get them to part with their screaming pet.

Allyn used a split main bearing between crankcases and a bolt-up
assembly that invited trouble, yet,
amazingly, rarely caused any bother.
This 2-5 c.c. unit of diminutive pro-
portions is a perfect example of the
world’s best in high pressure die
casting and the simple assembly made
almost a mockery of what we have
said about critical fits, etc. As an
aircraft unit, the Allyn (later, K. & B.
Allyn) was by no means the expected
success and it was not until the out-
board marine power unit with flywheel
for balance and starting appeared, that
this twin became popular in great
numbers.

Oliver'’s twin, a

beautiful project too

expensive to repeat in
numbers.
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Compare prototype D-C twin with The Ruppert “Boxermotor’” with
production version opposite. Manu- throttle control and rear mounted
facturers have to build many vacuum pump. Short front bearing
experimental engines before and small split crankcase are

finalising design. contributory to its lightness—and

vulnerability,

The sound of the alternate firing twin in full song at 12-15,000 r.p.m. is
a joy indeed for those who like such amusement whereas the horizontal opposed
twin is deceptively monotone.

Even 20 c.c.’s of OK Twin can be muted to low decibel level and yet
its power has in our experience, lifted a 12 Ib., 9 ft. model r.0.g., at 5,000 a.s.l.
in sub-tropical conditions, and that takes some thrust ! It will drive props to
18 in. diameter, 8-10 in. pitch at constant revs. with (ignition permitting),
moderate reliability. Many mourn the fact that such engines are no longer
produced by the Herkimer factory. First counterpart to appear in European
post-war skies was the Ruppert “Boxermotor” diesel of 8} c.c., so-called because
of the piston action resembling a pugilist at sideways jerks exercise.

The Ruppert is now reduced in capacity and produced by Webra in
Berlin, complete with a vacuum pump driven off the rear shaft bearing (also

Taplin Twin belonging to
Norman T. Jones of
Crewe M.F.C. has
flexible gas pipe twin
exhausts. Motor speed
control is actuated by
Japanese KAKO motor
with electric cigarette
lighter accumulator for
power. The neat alum-
inium top cowling has
been removed in this
photogragh.
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Allyn Twin shaft assembly w
and drawing of side elevation — [
show how the Los Angeles FURY Tw|N
Company has taken full
advantage of precise castings.
Engine is radial mounted,
giving considerable overhang.

used for rotary induction), a very short front bearing and radial mounting. As
a radio-model power unit, it has led the European contest sphere for several
years and was in many ways influential in producing the D-C Tornado Twin
of small 5 c.c. capacity.

Radio control modellers demanded a similar but smaller engine, not
necessarily for vacuum servo gear ; but to develop peak power fairly low in the
revolutions scale and still have a reserve of power for exhausting manoeuvres
such as outside loops.

The Tornado is unusual in many respects, not the least being its two-
shaft valves on a common crankcase and common needle jet. Bench work
established this twin-valve system superior to the more simple direct induction,
and the possibility remains that the valves with machining blank studs in con-
venient positions could be adapted for speed control. Flown in an aerobatic
control-line model, the Tornado was most impressive, and the pick-up of revs.
after take-off more noticeable than in any other engine of our experience—
this on 6 in. pitch.

As with the Ruppert and full-size practice the D.C. twin is radially
mounted and is vibration-free except when running on one cylinder and this
coupled with a symptom of “drying up” as though running lean, is a warning
that both pots are not firing.

Will the twin ever surpass “‘single” performance ? With all power units
the answer to such a query depends on the ultimate purpose for which the
engine is destined. For racing the answer is pretty certain to be NO. For
slogging power in stunt models radio and control-line, development will bring
a YES.

Remember that although old in conception the twin is young in heart and
still needs a lot of fresh thought and engineering. Logic has it that the more
surface area we can use to take the drive of a firing stroke, the more power
should be transmitted to the shaft. Over-square bore/stroke ratios in single-
cylinder engines do not offer ideal handling characteristics or show themselves
generally superior, the answer must be to preserve the bore/stroke ratios, and
increase piston area by dividing between two cylinders.

Come on the TWINS ! ! ! ]
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Peerless I('Its. Pocket Money Kits with
the beginner in mind. Great Flyers. Our range

IS growing all the time. To come.— Balsa Boats,
Electric Free Flight, C/L Kits and Scale.

ALL BALSA

GLIDERS

127 CHUCK IT

18" THERMAL KING

77p

24" ZOOMER £1.14

36" YARDSTICK £2.20

36" SKY QUEEN
GLIDER £1.99

FREE FLIGHT

POWER

38" GANYMEDE £3.84

38" RICKITA £3.53

38" MARINDA £3.53

56p

P " GANYMEDE

RICKITA

MARINDA

YARDSTICK
SKY QUEEN

Distributors:
JAVIS Mfg., Stockport

MODELLERS DEN,
Bristol

MODEL AVIONICS,
London

BATES BROS.,
Birmingham

L. D. WHOLESALE
Birkenhead

Send all correspondence to:
PEERLESS MODELS LTD.
103WOLVERHAMPTON ST.

WALSALL

‘gag
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Peerless Madels Lid., 103':'|'K|_§MTFRFF3|.. Walsall, West Midlands A 37" 940mm Rubber Powered Model
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Peerle;;SModel Span Type Construction First Advert Found Plan From

Ganymede 38 Power Built Up Am Jan 1977 D. Scott

Marinda 38 Power Built Up Am Jan 1977 D. Scott

Ricktica 38 Power Built Up Am Jan 1977 D. Scott

Sky Queen 36 Glider Built Up Am Jan 1977 D. Scott

Chuck It 12 Hig All Sheet Am Jan 1977

Thermal King 18 Hlg All Sheet Am Jan 1977

Zoomer, V Tall 24 Hlg/Clg All Sheet Am Jan 1977

Yardstick 36 Glider All Sheet Am Jan 1977

Peregrine 33 Glider Built Up Am Dec 1978

Predator 21 Control Line All Sheet Am Mar 1979

Javelin 37 Rubber Built Up Am Apr 1980 P231

Easi Flyer ? Rubber Stick All Sheet Am Apr 1980 P191

Ring Leader 21 Control Line All Sheet

Little Miss Philly 32 Electric Built Up

Taylorcraft 30 Electric Built Up
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Pat Shepherd guards the Prize Table while Husband Colin gathers the atténdees for the rpfﬁee&].
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E36 Electric Power;

Combined Vintage / Classic Glider over 50

PU

2nd April (Easter Monday): Salisbury Plain
Croydon Wakefield Day plus SAM 1066 events

Croydon events

Penny Rocket [

L «@®j ! £¢32af£=0-°=0MNU

F1B: 80z Wakefield: 40z Wakefield: Marcus Lightweights
(RAFF V, Bazooka, Dinah-mite, Supa Dupa)

SAM 1066 events
Mini-Vintage (Combined)

17" June (Sunday); Salisbury Plain
SAM 1066 events

Combined Vintage / Modern Coupe dHiver;

15" July (Sunday): Salisbury Plain
SAM 1066 events
Under 250Vintage Rubber; BMAS Club Classic;
Mini-Vintage (Combined); Tomboy/Cabin duration.

2" September: Salisbury Plain

Crookham Gala
Comp schedule to be confirmed, presumed same as this year

30" September: Salisbury Plain

Croydon Coupe Day plus SAM1066 events
Croydon events

F1G; Vintage Coupe.
SAM 1066 events
Ryback A2 Glider; Combined Vintage / Classic Glider

2f£=p0-°=2 ] £=p-32 ] £°a="r°£~=]| ¢§)]

« =

n=~¢ 8x£¢=2] £=28j£-j£=0-°=p~28§
Fl =-3°=pAj =NMSSE®=8§¥ W «=0-° !

Combined Vintage / Classic CLG / HLG

Vintage Middleweights; Combined Vintage / Classic Glider under 500
Vintage / Classic Open Power

Vintage Coupe dHiver;
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