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indesd will all 125's next seascn. dc Uolin may be able to sell
goms more .uning manuals after sll, we'd better stock up again
we've only got 183 left.

Looking forward tc 1989, I really would be interested to
heer what anyone has to say sbout the c¢lub, cur articles or
anything else for that matter. oomgone did aay to me at the last
Lydden meeting that they enjoyed the magsazinse. That sort of thing
is useful too, so I know that soms of you actually read it. The
award ror most long suffering reader must aurely go to John Harks
he not only read Colin'as lmst techniecal article, he even under-
atood it end requested a specially prepared graph for his iniet
ayatem. So look out the rest of you, he must be really serious.

muosmw.wou now. Do have & go at the crossword. all the
enswers are related to Bentem Hacing in some way or ancther, so
guess it if you can't work it ocut. The asrtwork is courtesy of
the CAD system on my office miero so if I can get ancther un-
interrupted lunch hour I'11 do the solution for the next isaue,

Until then, have fun, and remember that a little of what

you faney ian't half as good as s lot.

Elaine

Tochnical Article

Now that the racing season 1s over, you will all have -
endleaa hours to pass away in the workshop. It's time I set you
e tuning project. |

What we are going to look at 1s gas flow through the
transfer ports and into the cylinder and describe a DIY method
of determining the quality of the flow.

mpﬂmv of all leta look at scme of the major processes that
should occur during this event and see why they are important,

and note gsome of the undesirable effects.

As the platon descends, closing the inlet port cor shutting
off the resd pack, the mixture of alr and fuel is compressed so
that as the transfer ports open the mixture is _wuwunnoﬁﬂmn_
through the ports into the cylinder.

A rough rule of thumb for transfer port cross sectional area
is that when all of them are added together, they should be as
large, or larger than the cross sectional area of the carburettor,
A point to note here is that unless the transfers are large -
enough to take an increase in earb size, there is neo point in
putting on a larger one as the transfera will be restricting the
flow.

The speed of the gas as it discharges from the port UWm
quite & lot of influence on what happens in the cylindsr. But
before we go any further I am going to make mb,wmmnsvnuob which
is almost true and produces small errors, and more to the point
makes it emsier for me to write about 1t. The assumption is that
the rate of inerease of gas dmu..og..nu. through the transfer ports
increases directly with engine speed.

Now, the small amount of room we have around the barrel for
the transfer ports measns that the gas velocity is going to be
quite high. This creates two problems, firstly, if this jet of
high speed gas is not reduced in velocity as it enters the barrel
it will hesd off down the exhaust well before any return pulse
from the plpe can push it back. Secondly, because the eoxhauszt
gas still in the cylinder is moving reletively slowly, the higher
spead jet of ineoming gas will tend to mix with it. This means
that elither fresh charge will be lost with some of the exhaust
gas or that soms of the exhaust will be mixed with the fresh
charge, neither of :Upmr is useful.

So, what do we wish to see? Ideally the streams of fresh

charge should head low dowh over the piston crown and meet at



the rear of the cylinder wall. If the flows are symmetrical and
even the velocities will be reduced to a aoaw useful level. This
combined column of gas travels up and across the cylinder head,
and looping down, pushes the last of the exhaust gases out of
the ecylinder. A small amcunt of the fresh gas will enter the
exhaust uouﬂ..no be pushed back wb egain by the plugging pulse.

Any unevensss in this process will cause two main problems
which I have alresdy spoken of, which are called 'mixing' and
tshort-circuiting'.

How do we determine how well we have made our transfer ports?’
Probably the most informetive way is to 'gas flow' the barrel
and map out the effective quelity of the process.

First of all it is outside the scope of the home engine
developer to measure the gas flow direction and velocities in a
running mbmpbm..ﬁHu fact, even with some very oWoan and expen-
sive equipment in a research laboratory its not easy). So we
simplify matters along the following lines:

1 You will need a fan to provide a steady flow of air. A
high pressure is not needed, but plenty of flow. Something like
a vacuum cleaner unit converted to blow air.

- 2 An old piston with a hole cut in the skirt to match the
inlet port at BDC. Grease or tape wrapped round the ring land
will stop air leaking past tbe sides.

3 Aboard which bolts on top of the eylinder (use the
existing studs) with a hole cut through to line up with the bore
and just a little Hpmmmw in diameter.

L A pantegraph or similar mechanism attached to the board
to allow & smell bore tube {say tmm i.d.) to be traversed over
the mrea of the eylinder bore to repeatable positions.

5 A U-tube menometer, cne end of which is connected to the

traversing tube probe.

To test the barrel it is installed onto the engine which has
been fitted with the modified pisteon, locked at say, BDC. The fan
is connected with flexible hose to the inlet stub and the board
with the traversing mechanism is bolted onto the barrel in place
of the eylinder heed...S82e layout sketch.

With the fen turned on air flows into the crankease via the
hole in the piston skirt and up through the wwmbmhmu ports into
the e¢ylinder, This gives us a crude representation, frozen in
time of our running engine at bottom dead centre, (and of oomwmm
at any other opening of the transfer ports if we set the piston
at the appropriate point). Although we don't know what size fan
to run to represent a given engine speed in terms of gas flow
and so on, the pattern that we can measurs with cur tube will
not alter very much even with large changes of asir flow or
pressure.

So with the fan ruaning, the preasure head of the upward
travelling eir flow will cause the pressure inside the small
diameter tube to inerease. As the other end is connected to a
simple U~-tube manometer, this pressure increasse can be measursd
directly with a rule. By moving the tube in a grid like manner
over the cylinder and noting the manometer reading for each
position a contour map of the barrel flow patterm is built up,

“-Four sample flow patterh-disgrams are shown. These are taken
across the top surface of the cylinder and drawn looking down.
The single line between positive flow readings and negetive
readings represents zero flew sonditions.

Example A shows & symmetric flow but with the transfers -
forecing a tongue towards the centre of the eylinder. This will
cause a large amount of axhaust gas residue to be trapped along
with the fresh charge. This type of pattern can, if bad enough,

cause spark plug fouling (Brian White and Tom Miller please

nots).
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Example B ghows an asymmetric flow pattern which although
better than A will still incur some exhaust gas residues and
wey suffer short-ciculting on the left hand side. Thls is often
produced by the port on, in this cese, the right hand sids, being
angled highex drwb its opposite number, or opening before it.

Pattern C 1s symmetric, like A so the ports are angled °
evenly but are facing across the plston crown excessively, x
foreing the flow to horseshoe. Problems here in¢lude short-
cicuiting, exhaust ges residues, and if bad snough poor starting
due to lack oﬁ.uﬂmmﬁ.nwwﬂmm around the spark plug and/or uneven
cyelic cdombustion.

D is the sort of flow pattern we would wish te¢ see. The
pogitive flow travelling up the back half of the eylinder, so
with the cylinder head in place the flow should loop across and
down. The gpark plug will have a good air/fuel rwuﬂnuo for clean
combustion. There is minimsl mixing between the old end the new
gasses and minimum short~-circuit losses.

There are many thigs you can do with this sef up, no doubt
Mon will think of some.

Have fun,

Colin

J51s Bit

A Passege To India

Probably the only benefit of travelling on business is that
you visit foreign lancs at somebody elses expense. owwmuswwm its
a nueﬁnw overrated occupation. Many countries are surpriaingly
uniform in their 'Westernisation' ( or perhaps 'Americanisation'
woula be more acecurete) but early this year I visited a place
that is certainly different - Indis. To deseribe the country,,its
people and society would fill & book, so H_HH,mHEMHw say that
the Indian Sub-continent seems to ooavﬂwmm.m time capsule includ-
ing the middle ages ( tens of millions of people living in abject
poverty, with a basic existence which hasn't changed for hund-
reds of years) the 1940's {(most motor vehicles and the guality
of the rosds seem to date from this time} and the 198013 (jet
alroraft, feesimile machines ete). How such contrasts can exist
gide by side is a mystery to me.

The trip was of great interest from a peraonal point of view
because I visited one of India's major smbﬂwwowﬂamam of motor-
cyclea. The streets of Delhi, where I spent EOﬂn of my time, arse
throngea with two wheelers. Small motorecycles and scooters are
the only form of personal transport that most people can afford
and its not unusual toc see an entire meHHH (5/6 people) wpﬂmmmmn
onto & 175ce machine. Motoreyeles are mlso used to cerry millk
nwnuwm.wuﬂud and vegetables and virtually any other commodity
you can think of. Most are two-strokes (other than the 100ce
Honda and the umOQO.mbHMmHmV and in eddition the ubiquitous taxi
is a threse-wheeler hased upon a Vespa type scooter. Consequently,
the aversge traffic jam is accompanied by an immense cloud of
choking blue oil smoka,

The company I visited is part of the Escorts group and their

motorcycle range has the trade name ot Rajdoot. Since all ssales



are within Inaia, you are unlikely to have heard the name, but in
Ingia it i1s synonymous with a 175cc three spesa motorcyecle that
the company has produced for over twenty years. The design was
bought from WsK of Poland, tﬁo copied it from DEw, as dia Boa to
produce the Bantam. As a consequence, the motor bears more than

8 passing similarity to = D7 Bantam. Whilst over the 50 years
since the DEW was designed there have been many changes maae, it
iookea to me as if the Hgjaoot gearbox woula slot straight into

a Bantam.

Escorts proauce arouna 100,000 of these annually ana it wus
heartening teo see all thess motorcycles coming steadily off the:
production line. A licensing agreement exists with Yamsha to
produce a 100ce four speed machine and a 350ce twin., This last
machine is the old air-cooled RD350 noavwmwm with drum brakes =na
& mina blowing 26 bhp at 6000 rev/min. mubon fuel is relatively
very expensive, the thirsty twin is not popular, only about 500C
Per year being made. Total Escorts motorcycle production is gbout
150,000 a year. This is easily outsola by Bajaj who meke the
Vespa scooter, of which 250,000 or so are sold mqmﬂwm%mma. Total
ennual two-wheeler production in India is around half e million
units, If this socunds a lot (and it is) remember that Indim has
around 900 million people. Nobody can be sures of the number
because by the time they've completed a census the population has
inereased by another 10 or 20 million.

So wEOﬁHn we look forward to some enterpriaing person
importing Indian motoreyeles into the UK? No. I rode several
versions of the 175 Hajdoot inecluding a 45 minute drive through
the centre of Delhi and my considered opinion is thet the mechine
is awful. The motor was totally gutless, the gear ratios were
far too widely spaced (needs a four speed gearbox), the brakes
are pathetic and the suspension non-existent. This is partly

explained by fuel prices (around £2 o gellen, but since a well-

trained professionesl engineer may only sarn £1000 g Joar its
like us paying £20+ for a gallon). Consequently al1 engines are
tuned for economy above all else. Alsc, the need Lo cater For 3-L
adults or 2 edults, 3-4 children on the bike requires ﬂwmw,dwm
suspension is firm. However, since the average Inaian road resem-
bles a long succession of sleeping policemen, riding solo ig akin
to being on a pogo stick. The traffic aommm ineredibly slowly,
20-25 milea/hour being typical, which means that high power is,
not required. I was surprilsed that the brakes were ao pathetic
though, =inece everyone drives within three fest of the vehicle
in Ifront, If you leave a bigger gap, someons moves into it., There
are apparently no rules of the road, so its everyone for himself.
One morning we were going to work down adusl carriageway
when everybody suddenly swerved to the side to avold & car coming
the other wey. When I exXpressed surprise I was told that 'Hig
gside of the road is moving slowly and he's obviously in m,SﬁHuq
g0 he just uses our side of the road instesa!'.

I wonder if he'd try that on the M257

Winning T

&n excellent article appesred in the last "Push Start", from
the pen of PJ ( aliaas Pete Tibbitts} concerning machine develop-
ment. His considered and logical approasch to evaluating modifi-
cations is a lssmson to ua all.

However, if I may volcece one smell criticism, it is concern=

ing the attitude that the object of golng racing is to win. This

is just not British.

Knowlng how our eccentric race admires the 'gallant loser'
1t should be our aim to put Obuw tjelly good show' - and lesse.
The other problem is that once you ars a winner, sveryone expects

you to do it agein, and agsin. PJ doean't seem to have too much

diffieulty achieving this, but for us mere mortals it cen be



something of a problem. Consequently I have evolved a system
which effectively ensures that I never have to suffer the
ignominy of finishing first.

An essantial pert of this philosophy is a complate lack of
machine development, thus allowing other competitors to maintain
& useful speed advantage. This tactic has been undermined by the
reduction ln Bantam grids, and a regrettable lack of reliability
among certain of the competition. As a consequence I have been

forced fo evolve a sacret weapon., It 1s known as the slow start.

The idea ia simple. On the grid you evaluste your chances of s
dreaded victory. If this seems likely then my unique tuning
ensures that the machine will not start. Claver eh? Only once
has this feature failed to 'deliver the goods', namely at the
July Lydden meeting, last race.

Disaster, not only was PJ not noaumwpam.,dnn my machine
started at once ( I am still investigating the cause of this
fallure). I had, to some extent anticipated such an unfortunate
2ccurrence and made sure the petrol was 'off'. Halfway round
Cheasons I thought I'd better turn it on in case of mowﬂm rammed
from behind. Despite this, nobody overtook me {the cads), but
fortunately Mick Potter 'seved the day' for me on his MZ, thereby
preventing the disgrace of taking the chequersd WHmm.

So when applauding the winner, remember the efforts that
many of us meke to ensure ﬁwmﬁ.ﬂo achlieve thet pinnacle of raeing

excellence - the mid-field position.
Being Thera

For the firast time in years I didn't attend the AGM. I can't
think how the meeting was spun out over four hours without me.
The loss of 'Lofty' ("point of order Mr. Chairmen") Elliott from

the AGM was a grave blew and I have tried in my humble way, to
make up for his verbose abilities, I am now looking for a &musnw:.

in case I am prevented from attending future meetings. Applicants
should submit an essey of at least 10,000 words on "Proposing
that we move to a vote on the amendment to the proposal".
Merry Christmas to one and all,
J8

Not Poneing About On A Bantam.

This article 1s in response to the Editor's suggeation in,
the last 'Push Start'. It ls intended to give those turther aocwn
the riela an impression of whet it is like to take my Bantam

round Snetterton at an average speed approaching 80 mph.

Firat of all a short (well it atarted out short) asacription
of wy machine for those not familiar with it (well, you never
know who might be reading this). The frame is a D7 loop with a
low, home made rear sub-frame. wheel rims are alloy, the rront
hub being of Honaa CBzQ0O origin, as 1s the cable operated disc
brake, and the rear a ventilsted D7 type. Swinging arm is D7,
and the seat, tank and fairing are all fibreglass items dating
from the late sixties. Engine wise, things are a little more
contemporary. Berrsl is D1l, crankeases D7 sand-cast. The barrel
has & thick linsr with three transfer portsa, two main and one .
reer, communiceting directly with the inlet traect. Air cooling
is employed for UP%&mH and cylinder head, the latter being the
once ubiquitous George Todd 100B, suitably re-stud centred and
re-shaped lnternally. Piston and con-rod are Yamaha Y2125
components, the flywheels and mainshafts being integral (ecourt-
esy ow Tom Miller). Ignition is the standsrd Motoplat set=-up,
and transmission 1s by an endless Renold chain to a Dave Brown
5 plate clutch unit. Gearbox is standard 3-speed BSA close ratio.
Carburettor is a 3l4mm Mikuni with power jet mwml operatiocnal.

Reed valve pack 1s YZ125 (model G we think) using Boyeson two



stage reeds, all housed in a detachable, PHza»WHEE. machined-
from-solid, block. Expansion chember is, of course, home made and
i3 made to theories and designs which were prevalent in 1984, the
first full year I raced the machine. As for instrumentation, I
usa & tachometer esnd tempsrature gauge, which displays spark

plug geamt washer temperature in degrees centigrade. The tacho-
meter is 8 Motoplat unit, which has my own seale fitted as the
original is not emsy to interpret due to poorly designed markings.

Now for the more interesting bit, riding it. We commence by
warming up the motor until the plug temperature gauge starts to
read ( approx., 50 C). I use the run from the warming up area to
the grid for elearing ocut the engine, is lots of revs and
throttle, which also warms the clutch up nicely.

For a push start, one quarter throttle 1s selected and,
following the drop of the flag, the Epcwuﬂm.wu paddled into 1life.
It usually fires up on the first revolution of the crankshaft,
after which the clutch 1s pulle din and and full throttle is t1:
applied. Slipping the clutech in first gear seems to teke mges at
Snetterton, but once second gear is engaged, UﬁomMmum becomes
more rapid and if a stiff head wind is present, 1s held until
rassage through Riches is complets. Otherwise, top geer is
engaged at about the 100 yard marker and on exitting Riches we
are-up to race speed.

Approaching Sears, Wumﬁswbm & clear track, the ontside line
13 solected and two gears taken nﬂw in heavy straight line
braking. At the last uommpcwm minute the machine is banked into
the turn with front brake stillon, braking being maintained until
Just before the apex. Transition from braking te full acecelera-
tion occurs at this polnt, as smoothly as is possible in Ffirst
gear, and with luck adheaion 1s unbrocken as the machine i1s allowed

to follow the line of greatest radius, and exit the corner on

the left hand side of the track. Rider st this polnt is tucked

away behind the sereen, and has been since turning on the power
at the apex.

If all that wasn't enough, there now follows the adrenalin
induecing charge up the meln straight. I say adrenalin wbnsouum.
because I have noticed at Snetterton the rising engine note,
combined with the visually received impression of rising speed,
induces one to go even faster presumably by raising the level of
adrenalin in the blood stream. Does enyone else enjoy this owhomn
I wonder? .

Second gear ls engaged once the machines rate of accelera-".
tion starts to slow, this point belng detected by ear and fesl.
Actunl revs ere ebout 12,000 in first. Top gear is engaged when
about di.moo rpm 13 reached in second gear, thilis oeccurring well
before I am half way down the main straight. 11,500 rpm in top
is soon reached but it seems to take as long again to get to
Am.oooL sometimes only 11,750 rpm is reached. (Gearing is 15 X 56
I never change it, you only get your hands dirty). h#%;ﬁ:

S0 here we are hurtling towards the left at the end of the
mwwmeU«. I git up, and I mean git up , abruptly et I think the
100 yard marker and equally abruptly apply the brakes. The reason
for gitting up is to apply air braking and to be able to sight
the corner from mn_opde¢mn poaition.

The left hander is taken as fast as is possible, and in any
cage in top gear. I usuelly experience some instability from the
machine during this wanceuvre, which I think is due to being in
& neutral condition, ie no power on and no braking. More braking
1s achiesved when the Emowam iz upright during the transiticn r
from left to right, during which the machine is placed over to
the left hand side of the nupow. and second then first gears are
engaged. The machine 13 practically flicked through the right

hander, cere being teken not to lose the back end under accelera-
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or Esses Two.

I vary my entry line and peel off point for Eszes Two as
conditiens vary from mesting to meeting. I have had the frent
wheel slide on peeling off, so am comparabtively cauticus at this
point. Esses Two needs to be treated with a falir smount of
aggression, with the machine hopping and wriggling cver the bumps
that are situated on the exit. Needless to say, I am again fl=t
on the kanls here, which helps to minimise the unwanted oscilla-
tions.

With the grass run off arsa about 3 feet to my loft, I line
up for Corem (a2 big time waster if you don't "oaut it" on this
one). I am in top gear by now, having osmbmmm up just after
exitting Esses Two. Coram seems to be one of those corners where
it ig best to stiek to the inside line almest all The way round.
I think I take it at about 9.500 rpm in top, I certainly have
never loocked at the tachometer while here. On entry, the bump
can be unsettling, but frankly we are not going fast enough for
this to be a concern. On exit, great care must be taken to main-
tain orientation, sinece it is all too easy to drift out and run
wide, where grip is less, and the grass comes out and meets you.

During the negotimtion of Coram, I keep my helmet behind
the screen but suspect there i1s a bit of knee and elbow outgide
the streamlining. Full throttle is applied about 2 way round and
this brings Russells WuomH% into view which I always find =
challenge.

Tt is abaolutely vitalto take Russells on wide open throttle.
Anything less and you have lost S mph or more on your spsed all
the way up the pit straight, and that i3 & lot of time.

My favoured approach is to move across to the right hand
side of the track and peel off to the laft at the sppropriate
point. Sometimes I do have to 1ift my head gbove the screen, just

to ensure I am in the right place. It is necessary for me to grip

o e

the bars very tightly during this bend, and I am usually a
little concerned as to whether, if a seizure of the engine should
occur, I could phygiecally pull in the e¢luteh st this point.
Having peeled off left, it 1s all too obvious when to bank to the
right, this being achieved by a tweak of the bars to the left.
Having got this right we are now projscted up the pit
straight at about 11,000 rpm in top. With diligent arrangement
of our body to reduce aerodynamic drag to a minimum, with the
result that by the time we near Riches, the magic 12,000 rpm Hw
not far away, this being an uphill straight. Riches can be taken
very fast, if you know what to do and are prepared to do it.
I sit up at the 100 marker and fight the bike over the bumps to
get it lined up for the apex. I couldn't tell you where I apex
H.E,noo busy locking sheed. If it all goes OK, I exit st 9,800
to 10,000 rpm in top, preparing myself for the next corner, which

you all know is Sears.

Regarding the 80 mph lap. I do not have details of lap
rocords to hand, so H.wE not sure if the current rowmwu. Mark
Carkeek, has officially achieved 80 mph. I have quite a2 few times
unoffielially, the last time being on the last lap of the 1986
50-miler when I was catching Michael Powell. I think it was in
the region of 1m 25.6, and yes, I did nearly fall off doing it.
The target of an 80 mph Snetterton lap on & Bantam has fascinated
us for some time. Dave Hunter achieved it in September 1972, on
& long stroke, ateel rimmed Bantam known es Iron Wheels, and on
which he had won the previous year's championship. However piston

meltdown cccurred after s laps. At least we have improved relia-

bility.

Well, that's all for now. I wonder what task I will be set
for the next issue of 'Push Start!'?

Pod o Mittl s ba -
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ACROSS

8 A base crew (unag), that's us (2,L,3)

9 TPermiasion to vace ? (7)

10 Sounds like teacher, has zn electric cable to cluteh (7)
11 Lever the winnings (5) .

12 They could set the bloodhounds on you (1,1,1)

20 We're not scarecrows but its still a Iifosaver (5]

2L Hatthew, Mark and Luks don't help ug &as much (2,5)

mmbmmdm&mﬂqﬁwﬂmmu.wdmﬂo moo&wouaﬁMmbmeﬁr.m_
LOWL n‘

1 Just a third of our ususl length (3,3)

Despite this, we're none of us perfect (8)

4 mixzed up bloek of 20 scross (4}

I've got to hand it to the paddock mershaii L)
We'd feel right ones falling at this bend 18)
Telegrams to throttle, cluteh end brake (b)

o Fow
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High point of thse rice, when you're helf way round the bend{y)
12 Heavy aurinkers brezking down have two chcices (3,2)
13 beceond to nene (5)

il US petrol, iz foul stuff (3)

15 Gurrent problems may be due to lack of this (3}

16 Scunds like dried leaves at onetterton (8) .

17 When we're shert, sven Matt Dillon would help {(8)
19 Provisions from bYolin, not needed yst (5)

21 Don't be u drip, replace it (&)

22 snort form of entry ()

23 A 50 miler bottom is this (l)

2L Lot a briek built out-house 7 (I}

Riders' Health

PJ's comments on adrenalin in his article set me thinking
about pulse rates and the effect that race meetings and ones
gtate of health have on them.

Nelson Pigquet wes once monitored during a race mesting for
his pulse, and predietably it rose graduelly as nwosnwnm
approached and peaked just at the start. He maintained a rate of
about 140 beats per minute during the race, with short bursts df
170 when Nigel Mensell threw a wobbler in front of him. This,
as the Doctors thought was perfectly normal until they noticed
one point, during his pre-race walkabout in the pits, when his
pulse momentarily hit 210. What on eerth could have caused that
they questioned. Neson remembered the inecident and sheepishly
admitted that it had been due to a blkini-clad young woman
walking past.

Understandably I don't suffer from this particular afflice
tion, (though there seem to be Plenty of young men climbing into
and out of their clothes at our meetings) but I have taken to
measuring my pulse whilst sitting in the warming up erea. I do
Iind this particular point in a race meeting quite nerve-
wracking, when I just want to get on with & race, but perhaps I
should be worried about the state of my heslth as my pulse rate
at this point is 140 beats per minute.

To reassure myself, I think I will carry out en in-depth
gurvey of pulse rates (don't tell Colin will you) next season,
Guinse pigs should apply in person at the first Snetterton

meeting.



