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Topleal Twidts

As if model flying hasn’t already sufficient hazards
of its own we learn with amazement that a model contest
was recently held on a golf course.

The golfer, not over-famous for his sweetness of temper,
must view this intrustion on to his beloved fairways with
very mixed feelings. Being struck in the hinderparts by a
wayward model when making that critical putt, for
instance, is not the sort of thing to promote self control.
But, when on the exasperating occasion he slices the ball
into the rough, how soothing it must be to his raw nerves
to have a crispy, crunchy model plane to jump on. And
how much more economical than flinging his clubs into
the nearest water hazard.

A Signal Remed

Those frantic t?c-tac exchanges between the radio
modeller and his helper have always intrigued me. I've
never known the exact nature of the signj: passed in this
long range sign language, but the procedure always
seems to terminate at a point when the radio modeller,
after carrying out exhaustive tests, has convinced the
bystanders that his helper is a clueless clot.

Now, it seems, the whole thing is going to be systemised
on an elaborate semaphore basis, with a full signal proce-
dure to cover every possible contingency. Even so, I
hazard the guess that, however efficient the new system
may prove, a few of the old fashioned signals will still be
retained. For example : two handfuls of hair held
aloft to indicate * The model is now out of range,” and
both hands covering the face to convey ** The model is
about to crash.”

A Realist Approach

I believe in adopting a firm policy towards the fire-
eating fusiliers of the Realist Brigade; keeping them in
their proper place amongst the model steam boats,
miniature replicas of the Rocket, and the 1/24th scale brass
donkey engines. And seeing that the museum doors are

securely bolted and barred.
Some aeromodellers, however, are inclined to be more
lenient, allowing certain of the seemingly less harmful

e
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““ H'm. | think I could do with a bit of upthrust.”

cnth il SHE

"MODEL AIRCRAFT

specimens to move frecly about in the enlightened circles
of our progressive hobby. But, alas, only too often with
the most disastrous consequences.

Take, for instance, the recent case of one such privileged
realist. Mild mannered, and showing not the least sign
of apoplectic strain, he was engaged with a fellow realist
in a quiet, friendly argument on some of the finer points
of scale verisimilitude, such as fitting commercial plastic
props to scale S.E.5’s, when, suddenly, he turned away
and loosed a stream of bitter invective at an unsuspecting
group of power duration devotees. Then, delving
deeply into the abusive depths of the realist slanging
vocabulary, he rounded off with a fine alliterative allusion
to the “ freak flying fraternity.” -

What incited this impassioned outburst at that parti-
cular time it is difficult to say, but my. theory is that 1t was
all due to a very unfortunate association of ideas : First
World War Planes—Aerial Circuses—Flying Freaks.

News from the Areas
London Area

Improved relations with agricultural interests are
expected this year following an invitation to the local
farmers' to compete in the first of the season’s events :
an open ploughing contest at Fairlop.

The committee is anxious to receive more news of
activities in the area. Anyone who has flown a model
aircraft in the London district over the past few months
is asked to submit full details, including the date when the
case is due for hearing.

East Anglian Area

The area duration event was due to be held on February
2gth, but as J. Floorem was preoccupied with the building
of a radio control model it was decided to omit the routine
of flying off the contest, and merely present him with the
Trophy.

North Western Area

Principal news concerns the activities of the Black-
meadow M.A.C., where the club open contest was again
won by O. Winnall ; the best recorded flight of the day
being made by O. Winnall. Several records have been
submitted op behalf of club member, O. Winnall, and the
club is busily engaged in testing new models. Most
promising of these is O. Winnall’'s Wakefield, which has
been putting up consistent flights of 6 minutes in still air.

The club is confident of yet another season’s successful
flying if the outstanding performances of O. Winnall’s
new models are anything to go by.

Club publicity interests have been well catered for in
the capable hands of our P.R.O.: O. Winnall.

Northern Area

(No report was forthcoming from this area, as the first
event of the season was held in calm weather, and it
was considered that mention of this fact would be bad
propaganda.)

L ] 8 &

I like the idea of the model, entered in an Epsom event,
making a grandstand finish. Obviously a totalisator
loss.

Experimenting American aeromods are stumped for a
means of improving upon the Russian held world duration
records. Obviously they should try using a little more
imagination.
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International Postal 2022022

CDJim Moseley, Canada

My thanks to all who supported the postal. | was surprised that the Classic 1/2A brought no interest and tl
KK Senator attractety awo flyers but .... so be it.

P30 brought a relatively modest return considering the general popularity of the class but the[scores indica
dedication and enjoyment for all.

lan Haigh excelled in posting maximums! He lives on a small fardvamtdgeal aonditions ot
several occasions to fly a total of 13 before eventually dropping one. Outstanding, lan !

Caleb Finn was among those who flew triple max’s, a very good time for a 6 year old lad. Not to be outdor
brother Paul (3 years) obyishsiwed that he’d mastered the launch of a rubber model; well done, both !

Michael Jester made but two flights with his alternative model, initially losing it on the second flight.
Eventually located after a four hour search and too tired totrcarftivaldlighit. My thanks to all who
flew and enjoyed themselves.

g 8 «
Results
P30

1 lan Haigh, Victoria , Australia Model :  Peregrine (Original design)

120 120 120 150 150 150 150 150 150 150 150 150 #50 133993
2 = Angel Fuentes, Mexico Boomer 120 120 120 360
2 = Caleb Finn, Georgia USA Saturno 5 120 120 120 360
2 = Eduardo Fentes, Mexico Boomer 120 120 120 = 360
5 Simon Richardson, Aberdeen, Scotland  Sweet PEE®D 120 120 = 359
6 Sean O’Connor, Melbourne Australia Quattro 120 113 120 = 353
7 Vin Morgan , ictoria, Australia 120 111 120 = 351
8 Caleb Finn. Mauk, Georgia. Echo 120 108 120 348
9 = Jean Angel Fuentes, Mexico Square Eagle 120 120 100 = 340
9 = Eduardo Fuentes, Mexico Square Eagle 120 100 120340
11 Michael Jester. Nevada, USA Coastal O/D113 120 101 = 334
12 Don Thompsen: Beaulieu, England O/D. 120 120 84324
13 Maria DiasMexico Terezka 120 60 54234
14 Pau Finn, Georgia ( Sorry, individual times mislaid. JM ) 226
15 Michael Jester: Nevada Three Night 78 120 - = 198

Keil Kraft 'Senator

1 Juan Angel Fuentes , Mexico 60 90 100 = 250
2 Eduardes Fuentes , Mexico 40 50 90 = 180

g8«=j] -x£2£. ===""«-x£2 £ .]
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DAVIES
CHARLTON
MANXMAN

Manufacturers: Retail Price:

Davies Charlton Limited, 66/~ plus 14/11 P.T.
Hills Meadows, Total £4/0/11
Douglas, Isle of Man.

Bore: 680 in.

Stroke: -5625 in.

Displacement: 3-444 c.c. (21 cu. in.)
Bore/Stroke ratio: 1-17.

Bare weight: 63 ounces (including tank). 11%5
Max. B.H.P.: 257 at 10,700 r.p.m. 0 X 2
Max. torque: 282 ounce-inches at 8,250 r.p.m. 1 9 X 8
Power rating: -075 B.H.P. per c.c. 10 X 4
Power/Weight ratio: ‘0395 B.H.P. per ounce. X

PROPELLER

dia. % pitch

Material Specification
Crankcase: Light alloy die casting.
Cylinder: Hardened steel.
Cylinder jacket: Almn. (anodised red).
Piston: Meehanite.
Contra-piston: Meehanite.
Connecting rod: Aluminium alloy.
Crankshaft: Nickel chrome alloy steel.
Crankshaft bearing: Plain.
Spinner nut: Dural (anodised red).

NE° . «agEaEALL3 ~a=NVRTL
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Flying boat models are so seldom seen that the appearance
of one on the flying field is a matter of considerable interest,
causing much excitement amongst spectators and aero-
1 modellers.

' The example here shown in the hands of its creator, A, D. Hall, of the North
. Kent club, is a particularly interesting machine since it employs twin air-
| screws in conjunction with a twin boom layout. The resulting machine is
- not only pleasing, but efficient. y :

: The North Kent club have devoted much attention to flying boats and sea-
© planes and the experience gained is reflected in this practical design.

. The photograph was taken by your Editor on the occasion of the preparation
' of shots for the film “‘ It’s in the Air,"’ at Hounslow.

The Model Engineer
Exhibition will take place

7 this year from August

bition 20th to the goth at the

i New Horticultural Hall,
Westminster.

The S.M.A.E. is again co-operating with Messrs.
Percival Marshall & Co. Ltd. in the running of the
Model Aircraft Section and it is hoped that all
members will try to send &t least one model to the
Exhibition.

The following wide range of competitions have
been arranged :(—

Section F—Seniors
Class 18. Wakefield Type Models.
,,» 19. Flying Scale Models.

,» 20. Power Models (excluding rubber-driven).

,» 21. Sailplanes.

,,  22. Solid-type Models (any scale).

»» 29. Original Flying Exhibits.

»» 24. Rubber-driven Models.

Section G—Juniors
Class 25. Wakefield-type Models.

,, 26. Sailplanes.

5 27. Solid-type Models. :

All entries must be on the official entry forms,
which are obtainable from the Exhibition Manager,

Messrs. Percival Marshall & Co. Ltd.,
23, Great Queen Street, _
London, W.C.2.

There will be a special sports arena this year,
where race cars, speed boats and model aircraft will
operate, and in addition there will be free flying
by microfilm models.

All clubs are asked to co-operate with the Society
in making this Exhibition fully representative of the
modelling movement of the country and the finest of
its kind. '

A Championship Cup (to be won outright) will be
awarded to the best model in each section (Junior
and Senior) and silver and bronze medals will be
awarded as first and second prizes in each class,
subject to the work on the entries being up to the
approved standard. Merit prizes and diplomas will
be awarded at the discretion of the Judges in
recognition of special merit in models entered in all
classes.

In addition there will be awarded a special cup
to the best club exhibit in the Model Aircraft Section.
Members may enter their models or other work as
individuals in the ordinary way, but their club may
officially nominate three of these entries as repre-
senting the club. The club obtaining the highest
number of marks for its officially nominated repre-
sentatives will receive for its permanent possession
a handsome silver cup, which will constitute the
Club Championship for the year.

The advent of mass
production of miniature

3&}«(&9 internal combustion en-
gines in this country has

brought in its train a complication which will have
to be carefully watched by the model aircraft
enthusiast if he wishes to retain his present freedom of
operation with models of this type and avoid the
possibility of a total ban on this side of our hobby.

We refer to the flying of power-driven models on
public open spaces or on grounds where the public
have right of access.

When power-driven models were first introduced,
it was foreseen by the then Council of the S.M.A.E.
that the laws of this country covering third party
damage would have to be given careful consideration
by all who indulged in the flying of this type of model,
and a set of commonsense rules were drawn up, for the
guidance of aero-modellers, adherence to which
would help to steer them from possible trouble.
Important amongst these rules is one which states that
“ No power-driven- model shall be flown on any
public open space at any time unless special permission
is obtained from the S.M.A.E. or the authorities in
charge of the ground.”

On a number of occasions it has been noticed that
aero-modellers have been flying their models on
public open spaces without having first obtained
permission from the controlling authorities or through
the S.M.A.E. and this practice is likely to lead the
model movement into trouble if its indulgence in it
is not stopped immediately.

The most obvious disregard of this elementary
courtesy and precaution has been observed recently
on Epsom Downs racecourse where power driven
models have been flown at week-ends when large

122
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numbers of the public were about, in spite of the fact
that no permission has ever been given for power flying to
take place on this ground to any individual or club,
The S.M.A.E. would like to be able to say that
power models can be flown on any open space but
it is obvious that the wishes of those in charge of the
various grounds must be respected. Defiance of
these wishes will only give aero-modellers a bad
reputation and persistence in these foolhardy
actions will only react to the detriment of the move-
ment,

- All clubs and individual aero-modellers should note
that the flying of power-driven models of any
description is not permitted on Epsom Downs, and
that only rubber-driven models and gliders are
allowed on this open space, to which the public have
a right of access for the purpose of taking air and
exercise.

Apart from the adverse view which will be taken
by those in authority over the ground, should this
type of flying continue to be indulged in, we would
remind our readers that the flying of power models on
unauthorised places is liable to invalidate their
insurance should " they be involved in trouble.
The fact that you have taken out insurance cover
does not permit you to indulge in foolhardy flying.

The deliberate evasion

Q'OM of the spirit of contest

rules is becoming increas-

ingly evident of late, and it is clear that quite a

number of modellers who habitually enter the

S.M.A.E. contests go out of their way to find

methods of ““ getting round ** the rules with the view

of gaining an advantage over their more honest and
straightforward adversaries.

- It is always difficult to frame rules so that they are
absolutely watertight and frequently impossible
to visualise all the possible methods of evasion which
the ingenious and fertile brain of the average aero-
modeller can devise, but the S.M.A.E. rules, whatever
their shortcomings, make the intention of their
purport abundantly clear, and any attempt at the
evasion of their spirit is not only unsportsmanlike,
but borders on the dishonest, and tends to spoil the
good atmosphere which has surrounded the sport of
aero-modelling in the past.

It is hoped that all contest-loving aero-modellers
and officials will bear this in mind and ensure that
the spirit of the S.M.A.E. rules is compiled with in
addition to their actual letter.

Probably the most flagrantly transgressed rule is
that concerning * take-off” where one sees all
sorts of subterfuge indulged in from nebulous
undercarriages to deliberate manual aid when
taking off. :

One such case which has recently come to our
notice was the brainchild of an old aero-modellist
who should know better, and consists of lifting the
model bodily off the take-off board in a vertical
direction, under the argument that this was not

pushing it.
134
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The spirit of the take-off rule is quite clear to
everyone and is, in effect, that the model must not
be given any assistance whatsoever in the take-off
and that it must rely solely upon its own power and
resources. It must rest on the ground by at least
g points and must be held by the competitor in such
a manner that the machine’s natural position on the
ground is in no way affected.

Evasions are in bad taste and they stamp those who
indulge in them as bad sportsmen. Those who spend
their time in the development of evasions would
do far more for the cause of aero-modelling if they
devoted their energies to the more straightforward
aspects of the movement.

The June and July
bookings of this film are
as follows :—

“9's in the Air”

June 1i1th. Cinema, Magherafelt, Ireland 2 days
»» . 12th. Picture Theatre, Didsbury ... 3 ,,°
,» 12th. Palladium, Lancaster ... s 8
,»» 13th. Star, Erdington, Birmingham 3§ ,,
»» 16th. Cinema, Whitehead, Ireland... —
,» 16th. Rex, Grimsby. v B i
;s 16th. Town Hall, Wellington, Salop 3 ,,
;s 19th. New Theatre, Ilkeston, Notts. 3 ,,
,» 20th. Premier, Pontefract el
» 29rd. Grosvenor, Oldham. ... .6
;s 29rd. Dale, Sneinton, Notts. 3 5
5»  2grd. Coliseum, Belfast ... e Y ey
,» 26th. Oxford or Ritz, Workington . -
,» 26th. Duncairn, Belfast e
» 27th. Belle, Astley Bridge . 2
;»  goth. Kings Cinema, Accrington 3 5

July 2nd. Cinema, Maghera, Ireland 3
»»  3rd. Picture House, Ilkeston Road,

Nottingham RC T
»  3rd. Hippodrome, Moses Gate o s
»s» 14th. Curzon Cinema, Flixton <6 5
» I7th. Regent, Alcester, Warwicks. ... § ,,
»»  17th. Playhouse, Peebles ... 0 GF
s 18th. Memorial, Much Wenlock,
Salop o TF e
5» 21st.  Savoy Cinema, Newry, Ireland 3 ,,
;»  3oth. Cinema, Ballyclare, Ireland ... 2 ,,
»» 8Ist. Queens, Littleborough g,
» 31st. Plaza, Ironbridge, Staffs. LR

A letter has been re-
ceived from a junior reader

Wanted . in Australia who desires
to contact a ** pen friend »

in this country who is interested in model aircraft
and who would be prepared to correspond with him
on the subject of model aircraft matters in general.

Our correspondent is Ray Anderson of 314,
Upper Heidelberg Road, Ivanhoe, Melbourne,
Victoria, Australia, and he will be pleased to hear
from anyone in this country interested in the ex-
change of correspondence.
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Peter pick up the reward for his efforts
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Know Your Engine

PART | OF A NEW FEATURE THAT
WILL EXPLAIN  THE WHY'S AND
WHEREFORE'S OF YOUR MODEL ENGINE

‘eature

Jopeesss (05 MUV
oo ned oo o d vl detali
esstibesd an this wrw

Tux virevare performance of a miniature twa-stroke
engine 1 governed Lirgely by its porting —1he dnposition
and bimung of thase pas<ages whnch permit transfer of the
fuel muxture from tank ta crankeate, thence to the 1op of
the evhinder and, after finng, out through the exhaust
Usually the “tming"" emploved has to be v compromse
In ean only be shuwlutely right for ane particular speed,
which mcan< that it is less eflicoent ot others. ‘'imed
correctly for maxunum speed, the engine may e dillicult
to start because the porting is 160 “open™ for low speed
running. Tuned for easv sinrting, the same porling
arrangement may “strangle™ the gas How at a fairly early
perisd on the spead curve, 10 the enging will not run
very fast,

Manufucturing technigue wlsa enters the picture, und
phvaicel design himitations What may approximate ta
“ideal”™ timing for & penicular Jesign may be costly to
make and 1 ruled out in favour of a less ellicsent com-
promise s that the selling pnce of the engine can be held
to a reasonable level. Or perhaps the “aleal™ leaves the
cylinder too weak 3o that it can distort, or even break,
Let's start from the heginning and see what 4l thie
adds up to

Prior to abaut 1948 almast all production engines in
thus country were of the mide part rype— the classic three
port systems where all the ports are formed in the cylinder
walls, opened and closed directly by movement of the
piston—Fig. 1. The intake tube supplying the fuel
mixture via the needle valve and apray bar assembly
(standard “carburettion™ on model eneines) i therefore
ansched to the cylinder, either centeslly or 10 ore side,
“Sule” port docs not necessanily mean that the intake
tube is attached 1a the uide of the eylinder, althaugh this
is the more usual serungement, for reasony which we will
expluin in & minute.
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Smplifying the engine ta just 8 cxhnder, piston, shate
and con o nod mnnake wabe, as i Fig. 2, the “tinang™
of the «ngine can be expressed in tenms ol crankshaft
rotatiom (whech 15 move vsual) or vertical piston moves
ment (which 13 a4 more carrect geornctinie Jdiagram).
Enther ure quite cany 1o understund, and both are called
tinung diagrame,

Approsching the top of its stroke the piston must
uncover the intuke operning or port so that the lowening
of pressure produced in the crankease can Jdraw in the
fuel maxture, ie., the intake port is 30 pasitioned that
it i uncovered so many Jdegrees of rotetion, or u specific
fractiun of the stroke, befare top Jewd centre. In the case
af the side port engine thr iming must be symmeineal;
i.0., the same opening before and after 1op Jead centre.
It cannot be unything clie. Alin the actual “open’’ time
s governed hy the Jdepth of the port apening in tha
eyhinder uncovercd. A typical design valye 1 ) degreey
either side of top dead centre (T.D.C). If excessively
deep, 12, opening toa carly, this may cause too much
blowbuck  through the intuke, interfening  with
carhurettion.

Somne time around ‘T D.C, of coume, the mixture
inducted from the previous stroke i firad (whether by
spark, glow plug clement or selfeignition e unmaterial)
and the mﬂﬁ for the down stroke in provided by the
rapidly cxpanding gases. Before the piston reaches
bottom Jdead centre (L1 C.) 1t must open an exhaust
port for these Lurnmyg guses to escape andd @ transfer port
1o teamsler 1he fresh inducted mixtute from undemeath
the piston (where it i being puthed down and com-
pressed into the crankeuse) into the upper cylinder,

The exhaust port opens tirst—-a “standard” value
being ubout 115 degrees (crankshsft rotation) past

% JIRCKE PIITON MOTEWIN)
NTAKE OVEN
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1.1 —and again it is obvious that the “timing" will
he symmictrical, the exhaust staying open until the piston
reaches o corres mg pont on the next upsstroke (in
this case 130 degrees exhaust opening). ‘The transfer
ort opens soine 15 degrees ufter the exhaust and there-
Fute for a perind of some 100 degrees about bottam dead
centre bath exhaust and transfer are open. Gases are Hree
to fiw both out and in ofl the top of the eylinder. “T'n
prevent the (resh gases tlowing straight in and out agin
s largely @ nanter of internal Jesien arrangement, Wl
exhaust and teansfer ports dumetrically opposcd, for
vxamnple (known #s cross scavengng) a baflle or deflectar
fitted to the 1op of the piston (in practice a shaped piston
top) will direct the incoming gaes up and out of the way
ul the uﬁndmg. outgoing gates 1. 3. A cenain out.
Mow of the incoming gutes s not undesicable ms this
pmotes proper “seavenging” so that the remaining
mixture trapped in the 1op of the cylinder as the up
stroke closes both ports is all fresh [ucl-mr mixture,

As before, timing is controllid by the depth ol the
ports. Extending the exhaust port (upwards) gives an
corlier opening, bt means that the burnt gases ore free
10 excape whilst sull highly compressed, hence some of
the powee svuilable to push the phtun down s wasted,
The designer ame 10 delay the exhaust opening until
must of 1he wseful power in the expanding gases has been
extracted, bat, parnicularly with high spenl engines, is
foreed to compromise, e, between varly opening in
otder ta get the pecessany tinie fof trans fer wnd maximum
utilisation of gas prosure. If the tramfer i< openad oo
soon after the exhaust there is 3 donger that the huent
wascd 1n the exlinder, sull under pressure even if they ure
now esaping through the exhawst, will tend to blow
dawn through the transfer, retarding the transfer of the
teesh change sl produciog very poor scavenying.

Some of the hmitations imposecd by t1iming ¢an be
offset by increasiont the risdeh of the poris, .., increasing
their actual area, [t doct not necersanly tollow, however,
that this will aytematically improve the  efliciency.
Excessively lirge port widths may alto weaken the
cylmder unduly, With the side port engine, in fuct, due
ti 1 nherent himitations 3t hagh speed, optimum port
width is about twice port Jepth for engines of equal bore
and stroke and a simiar cffective area of ather hare’
stroke ratws,

Although a lhexible ennugh arrangement for low snd
moderate speeds, the chief imitation impasud hy the
sule port arrangement is that it esnnat induct cnough
fuel for bigh specd running. In ather words, the intuke
port cannot be opeted eatly enough withent nha having
an excessive apening time ofter “I1).C, to cause hlnw-
back through the mtoke, Some other intake tming
system i therelore invanably preferred for high speed
engines and sinte most esler engines are high speed
1vpes the sideport engine in NOW 3 comparative rarity.
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‘Ihe advantage of u high operating speed is primarily
that the efliciency of a two-stroke engine tends to increase
with speed and if 4 torque output can be maintained then
the corresponding power output (heing the proaduct of
torque and speed) will be that much greater, ‘Thus the
eatly pre-war types of engines which, perhaps, developed
comparable low speed torque had a maximum speed of
5-5,000 e.p.m. could only develop @ maximum power
output of about encequarter 10 oncsthird of iy modern
counterpart peaking at sume 14,000 r.pm,

Hatary sabe induction

The 1ua standard methods of providing ssymmetric
induction timing are the crankshaft rotary and crunkcase
disc type valves in which opening and closing puints are
independent af piston pasition and only related to 1t for

N

FANG AR+

TIMED BY ROTATION N, 4 e
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the purpome of tining, “The princples are sutliciently
well known ta need only bref desceipiion — Fig, 4

With the etankshalt rutary vulve the port s a round or
square hole cot in the crankshalt itclf, opening o
a hole drilled whong the length of the shaft (und 1hus
connecting direetly with the crankcase). “Ihis port
timad by its sppezrance s dnappesrsnce past the
intake tulse let into the crankshatt beanng. “I'his tube or
wrhurettur is notmally raled forwands, but not invanably
so, slthough if 8 vermical tube is emploved the end is
nearly wlways cut off ot un ungle 10 produce a forward-
facing entry.

The amount of forced drsught prstuced by 2 farmard.
facing entry is quite small, ax also are any miprovements
in induction resulting. It cun b shown, however, that
with a vertical squaredsoff tube, hulding a piece of flat
matenal above the end of the tube ta deflect uir down inta
it <an result in improved induction, s some degree of
forward entry would appear worthwhile. Most des'gners
adupt u forward rake of abowt 20625 degroes for the
intake tube and then nngling the top <o that the actual
entry v at shout 45 Jegrees. A debimte forward-fucing
entry, e.2., the upen end of the tube facing dircctly into
the minstreamn, tends 1o muke needle valve setting
extremely cntical and hus little 1o recommend it,

The chowce of circular o square port entry m the
crankshaft is arhitrary, especially as the end of the intake
tube is ulmast invanably citcular. Since a square port
gives maxunum orea for 8 given width ot i often pre-
ferred from the desngn poant of view, when it can alsa be
claimed that the type of part entry produced is more
cllicient in ucceleratmy the gas miature into the hollaw
portion of the crankshaft Fig. 5. About the only
objection which ean be raised is thet the form of steess
ruset produced by “stepping™ or notching the shalt
weakens it more than u circulse dnlled hole, But as
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generous crankshaft diameters are common with this
ype of engine, overall strength 11 seldom 2 prohlem.

Induction port timing is now limited hy the size of the
“hite™ the designer is prepared to toke out of the crank-
shaft; alsn, 10 same extent, hy the size of the induction
tobe. Aversge figures for highespeed engines are about
150 degrees toral opening, positioned 116 degrees before
and M degrees alter top dead centre. “These figures
measured ofl Frog 2.49.

Rotary dise type of induction is virtually unlimited as
repands uming ot the expense of being # more cnitical
proposition incchanically. It s quite abvious that
increase the apening it is only necessary 10 increase the
length of the slot in the rotor dise, without any resulting
weakening of steessed purts, In such cuves extremes of
niming may be encountered, such as the mtake opeming
as much ax 130 degrees before top dead centee, or with
the piston only 177, aof its arroke up from the bottom
dead centre amd clusing 52 degrees after ‘I D.C. These
figures meawured aff F.1). 2.46 Rocer diesel More
significamt frivm the development paint of view s that
pont tumng s eeadily modified dunng testing simply by
warking swn the motor dise with “cut and try™ methods
and withnut having ta alter any major leature of the
emgine. Another advantage is the shorter gas passage
with thix form of induction.

On the debit side is the fact that the rotor dise must
provide 2 pood deal between the crankease and the back-
plate (which generally mecans hand lapping the twa
surfaces); mounting is o major prablem since it hay to be
driven at very high speed ; and wear i inevitahle. In the
main, therefore, pmi:rl wn-minkded designers are more
fuvourably inchined towards the crankshalt ratary valve,

Figs5
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“Flutter™ VYalies

An atiractive alternative which has been exploited on
madel engines designn guite revently s the reed valve,
which appears 10 have achieved for atself niher designa-
tionx of “Flutter”, “Feather™” or “Clack " valve— Fig, 6,
I'his acts in essennially the same manner as the rolary
dise valve, but withuut retating paris; the opeming and
closing action heing provided hy a flup of spring materal
{or o sprng losded diaphraom)  Fig. 7. I'iming s
cantralled sutomatcally by the differential pressure
between crankcase and induction tube, tending 1o pull
the flap apen for mixture to be inducted all the tune there
1 suction in the crankcase und closed when crankease
pressure is higher than unake 1ube pressure I spring
nertin 13 Jiscounted this must provade ideal induction
timing = a valve open for mduction for 1he whole period
theee 13 suction in the crankcase and closing immediately
the piston starts sts downward teavel and begins to build

NEHD
MUODEUUER

up hlowback. In practice, with the nght choice of 1pring
matenal, this ideal timing does in fact appeor 1w bo
approached closely.

Limiations are the fatigue life of the spring material
under opersion stresses and the inertia of the system.
‘I'he conventional reed valve consints of 8 tlap of beryllium
copper or phosphar branze of about .002-.004 in. thick
(depending an uze). Hlow greatly this s stressed can
only be guess estimated. But both bervilium copper and
phosphor branze are materials with continually diminish-
ing strength subject to fatigue cycles and so eventually
must {all under uny vibratory loasd, however hight, Since
however, this shauld be measurahle in millions and
misllions of cyclex of reverinl there is nn reason why valve
life should not he quite long enough for all pracical
purpises, with the correct initial chosee of materinls

If the inertia of the valve s too preat it will prohahbly
be reluctant tn open at high speeds (the predominamt
pressure in a crankease heng positive), of it may teml
ta “flant’™ in o partlv-open pasition with a considerable
amount of hlowhack on each revolution. [t e sull
persilile, homever, that an engine could continue to run,
and run quite well, under such condinons largely,
however, reed valve Jdesign s ot present governed by
“eyt-and-try”™  methads--boath the type employing
a lamped recd unit and that employing 2 spring-loaded
diaphragm. The Iatter would appear to be far less
susceptible 1o fatigue effects since the spring is only
lightly streasedd, bt itx inertaa i« higher. Certnnly the
reed valve e a lenture which connot be discounted
future engine designs,

Pushing up the envine speeds heyond the limite
reached by sade part layouts alsg has the effect of makmg
the other ports e <ntical. “T'he faster the speald the
less time there 13 for the mixtuee to transfer from crank-
care 10 cyhnder and for scavenging to be completed.
The apparent solution i an ictease in port arcas all
round to maintain a similar volumestime ar How rate
figure. Henee the sppearince of the so-called J60 degree
potting whete the ports are cut all the way round the
evhimder wall, with only relatinely narow columne of
materral hetween to maintain the strength and rigidity
of the exlinder.

Here one mudt pay tribute to the anginal Arden
engine which sppeared on the Amenican market in 1946,
The use of o steel eylinder with almost 360 degrec
exhaust porting cut in the walls (the wp of the cyimder
heing carned hy only three small columns mwtal
remaming) and sinular 360 degree hy-pass tranafer
farmed by cutting vut passages in the bore ut the lower
end al the eylinder, st a new standard which has been
cupicd, modificd and improved upon threughour the
world, but more particularly 1n this country, heginning
with the fint of the modern dicsels, the Elin 1.3,

(1o be continurid)
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Richard Frer flew his Senator in mini, timed by Jim Paton
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