the JCHN DANKS Bantam, Readers may be interested to Lesarn :hat
this machine could be considsred a genuine "works” Bentam. John
until very recently worked in the tool room of the 384 gun
operation. If you ﬂﬂmwmon the machine clessly you will observe
ome or two nice touches, which were doubtless "Home Office” jobs

of the time.

On afinal note, what 2 magsive improvement the new club-
house is at Cadwell. I cannot recall ever being able to wash my
hands in hot water at this cireuit, excapt at the International
meetings when Chas Wilkinson used to bring round a bowssr full
of hot water %o the ablutions facility at the end of the day.

It makes one positively look forward to the next Cadwell
meeting.

Good lueck and good racing,

Jonsan.

SPARES

0932 842210

PUSH START

THEE BANTAM RACERS MAGAZINE

summer 38

|

dere we are again - &t last some of you might say. Well the
sxcuses are many and Mwﬂumn‘ the main ons beilng that Colin ana
1 were too busy getting Bmu&wmﬂ to spena all thilia time typing
and writing technical articles, (I kpow mest of you won't believe
that in a2 month of Sunaeys, but there has to be a gooa uommob N
for missing Cadwell, doean't there?)

You will be sad to hear that J3's bit deeanh't appear in

this edition, and sven sadder to nesr that Colin's Technical

Article does. I'm actually =aving the best bits till later, so

shat I have something already up my sleeve for ths next edition,
out soon, nonest.

Since meny of you are owdwmﬁmH% reluctant to put pem to
papaT to give me your- views on life, the universe and Bantam
racing, you could always just come and talk to me in the paddeck,
its not too horrible an experience really. I'll then do my best
Yo put it in the mag, snd I won't even tell them who said it if
you don't want me to.

Remember, I still wen% to know of any Bantams lurking sbout
out there, they are sorely needed by prospective new riders.

Enough of this waffling, just because I'm married to the
man doesn't mean I heve 5o go on like he does.

‘Hmmu nw the good work,

Elaine.

Editor: Elainse Gillinghem 71 Beeston Way, Feltham, Middx TWiL OEU



TESTING THE FINISHED WORE

Introduction

The title is pinched from an old copy of "Tuning for Speed

but the following text isn't.

How often do we go "testing” or practicing and actually
manage o cerry out a thorough and conclusive svaluation of ths
parts or machine being tested? I would venture to suggest very
rarely.

Let me give you an example. We ars on our way home from a
rzce meeting and things haven’t gone our way. In f=&t far from

consolidating our lead in the chempionship we have lost that

lead, and are facing the stark reelisation that without some sort

of improvement/modification to the machines we are not going to
be abls Yo radress the balance. What should we do?

a) Nothing

b} Improve the machine

Clearly, opting for a) will probebly cost us the champion-

ship but invelves no affort, whereas opting for b) commits ﬁm
to & sigpnificant amount of effort and sxpense. However, if b)
is opted for, we should ensure thzt the maximum bererit is

obtained for the minimum outlay, ana to achleve this we nesd to

know the relative merits of eack of ths improvements we try, and

a repeatable test method i1s essential in determining this.

Method

Realistically thers is only one method aveilable to the

average rider and that is to measure the lap times of the motor-

eyele/rider combination £lat out at a reapresentative circuit

If performed correctly (see latar), this is probably a far

more relevant method than using a dynamometer, reasons for which

I skall reveal later.

Let us assume that during the journey home mentioned in tha
introduction, we have opted ior b) and have come up with 3

modifications which could all be ccupleted in time for the naxt

ammﬁwum.wQHHnmdmbnmun
K f
i) Improved sxpansion chamber

ii) Improved rear tyTe

iii) Tmproved reed valve pack

Now, ideally we would 1ike to know what improvement each of
the above would make on the existing configuration becauss 1f we
threw all three mods. on the machine, we would have no way ow_
knowing if the improvement (if any) in lap times was due to each
making an equal contribution %o this improvement, or as is more
likely, a oot improvement brought about by one strong plus
countered by two small minuges, In this case maximum performance
improvement would be achieved by discarding the two mods which
gave the minuses and sticking to the strong plus.

Right, all very rinse in theory but how to esechieve the above
in praetice. Asgsemble the retinus at the circuit and set ithe
bike up with the usual gearing and jetting for the conditions.
There should be no modified parts fltted. Conduct a few laps to

settls rider and machine in, then do ten timed laps flat out.

Note averege lap time ana fastest lap time. This is "baseline

performanca.

Fit mod. (i) improved expansion chamber. Do a few laps to
optimige carburation and ignition timing. When ready, repeat the
tenr timea laps and record average lsp time and fastaest lap. This

is"mod.{i)" performancs.

Refit old expansion chamber snd original jetting/timing, Fit
improved rear tyre. Aclimatise to new rear tyre with a few flat
out laps and then repeat ten timed laps. Record average lap time

and fastest lap time. This i3z "med.(ii}" performancs.

Now reflit old rear tyre and fit improved reed valve pack.



Do a few lapa to aclimatise and then repeat the ten timed laps,

Record average lap time and fastest lap. This is "mod.{iii)

performance.

Finglly, and this is vital to evaluate any rider drift,
refit old reed valvs pack and conduct the few laps aclimatisation

and the ten timed laps flat out. This gives "Reveat (or Bracket

Baseline" performance. This will tell us how much improvement

is due te rider improving or conditions changing.

‘ Pinally, if two or more modifications indicate an improve-
ment on the zverage or "Baseline" and “Repeat Baseline" perform-
anceg, and thers is time at the end aof the sesaion, fit them and
time the combined effect - in my experience a greatar impravemsnt

than the best of individual mods iz genmerally found.

Results

set out the results like this. (The examples giver are
based on Snetterton and on my Bantam, but are from nemtory and

are not thersfors gueranteed accurats, although they are -

realistic.)
Performance &verage lap time  Fastest lap
Baseline 1m 29.3 im 28.7
Mod. (i} 1 2B6.9 1m 28.2
Mod. (ii) ‘m 28.8 1m 28.3
Mod.{1ii) 1m 28,8 1m 28.1
Repeat Baselins , 1m 29.1 1m 28.5
Mods. (1), (11)&(1ii) e 28.5 m 27.9
Average Baseline 1m 29.2 in 28.6

Discussion of Hfesgults

Comparing performance relative to Average Baseline we can
see that the new oXpansion chamber gives 0.3s/lap with 0.4s3 on
fastest lap. However, ths improvea tyre gives O.4s/lap with only

C.3s improvement on fastest lap, indicating that a far more

consistant and impreovea cornering performancs is available with
this ﬁQHm. The reed valve prack gave O.Lsslap with 2 Q.53 improve-
ment in fastest lap. This could be accounted for by good initial
performance 1n the ten lap test, leading to slight overhsating

and oonmwﬂnmpd slowing.

Conclusions

All thres soﬂHmHowﬂHoum.qum approximately -equal improve-
amnﬂm of O.is on averags lep time apd rastest lap, relative to
averege baseline performance. When combined, averags lap tigs
and restest lap were improved by 0.7s relative to average base~-

lina.

Further Comments

I stated earlisr in this article thet, in my opinion, this
methed is more relevant to achieving cur cbjective than dyna-
mometer testing. I make this point for two reasons, one bDeing
that our objective of racing is to win and to do this we must
cover the course fastsr than our rivala. Therefore, testing the
machine under racing conditions is a direct compariscn of the
machine/rider combination with lap tims, which is wireetly relatec
to covering the course quickly ie winning. The other is that
dynamometsr Sesting is slmost always carriec out under steaay
state conditions, and relative to an arbitrary standard (corr-
ected brake horse power}. Testing an engine at steady spesds of
say 8000, 9000, 10000 rpm will tell you what torque it oroduces
at those stsady speeds, but not what you would get if you went
through that speed range in a few seconds. (For instanes, think
how the exhaust gas temperaturs changez during the transient
from 8000 to 10000 rpm - this directly influences the ability of

the pipe to scavenge the sngine}.



Lap_Times

Not having the luxury of a stop watceh operator when testipg
I use an alternative method involving a amall stereo tape
recordar., The tape rscorder is placed next to the pit rail,
prapped up ageinst a jerry can, with one mike pointing back dowx
the cirecuit and the other in the opposite direction. Hew batiter-
ies are fitted for the day ana recordings are taken of all
segaions.

On returning home the tape is replayed using stereoc heaa-
phones. Accurate lap times can be obtained, as can the sound of
the engine at pealk Tpm.

I particularly favour this method ag one is not psycho-
logically influenced during the ftesting, which could affsct ones
riding and thus the teat resulis.

Written in kaste I'm afraid, dut I do invite comments.

Pater Tibbitts.

Comments

0K Peter, you asked .H..Q. it.

Actually, I'm sure this article will be c.mmhmm_. to those of
you who ride as consistantly, though n_m.a.um not quite 3o fast as
Pete Tibbitts. But for these of you like me - =nd I know there
aren't many of you out there, I imagine that any ...rBH.H.oqumua
from the modificstions will be completely swallowed up by the
differencea in Baseline and Repeat Baseline performancs.

Yes, I Imow what you're going to say. "If you learnt to
actually ride the bike instead of zpending all your time poncing
about, you might got more consistent timea™.

Next igsus Pets will bs writing an article @n how neot to
ponce about on a2 Bantam, In fact, I'd apprecisate an article on
how and what he records from a race meeting to help in improving

performance.

The Good 01d Days

tep Colin's little fracas with the track at West Raynham
last year, when he ripped open the back of his leathers {and a
part of W“._,.vm bum as well) hs went scrounging for a suit when i1t
became obvious we couldn't worm our way cut of attending Lydden.
The only person daf¥% mm.uﬁmr to agree to such z loan was his
brother Terry, who last raced the Bantam in about 1975. By the
lock of the leathers (mot to mention the smell) they hadn't been
out sinee 1975 either, and when Colin haq finelly cleanea ofif
all the mildew, guess what he found in +the pocket? No, not a
half esaten Zurger from the ladisa at Lydden - though Graeme Foden
tells a genuine story along those lines - it was the antry
acceptance for Smetterton printed below. Note that it was on a
Sunday, and that in those days we actually stated times for
serutineering and practice in case people got killed in the crush.
You will note though that there was still that sver rresent ples

for Marshals.

BANTAM RACING CLUB SNETTERTCN CIRCUIT  Sunday 9th. March 1375

The inclusion of extra races at each meeting thias year will . help to keep costs down
but also means that we mist work to a much tighter time schedule to complate the-
programme. Will you please help the Club by listening carefully for announcements
and attending promptly for scrutineering, practice and racing: If you could alao
bring a friend who is willing to be a maransl or help in the Paddock, we should be
very grataful.

mnu.ﬁ.,ﬂ.ﬂmmn.u.uﬁ will start at 8.30 s.ar for Bantams, followed by 125's and 250'st
Production and 1,000 cc machines. ) T . L P

ife] __.._womu.hmw will be scrutinesred after 10.00 a.m. unlegs the rider had & very gocd
reagon for being late.

Practice will be in the same order starting at 9.30 e.a.
411 racing will be in programme order unless anncuncementa are made to the .non.._..HmHu.-

If there are ingufficient riders for 4,250 ruces, the two classes will ba run together-
see Programme.
Event 7 and 13 will be by elsctrical or idck start omly - all other events by push start.

I hopa you have a good days racing.
Mary Styles, Secretary of the Meeting.

m.._.m.u.mm. Number \ m mqmnﬁm.. \ z w .



TECOUICAL ARTTCLE

In this editicn, soms thoughte on the intaka system with

Fet more numrvers to wear down your calculator battserissa.

The power of our engine is in part limited by the ameount of
alr we can 4draw into the crankcasses in sach revolution of the
erankshaft. Assuming that the induetion port of the engine worka
in an ideal fashion, onH,Amm_SHHH draw in 0.125 1 (one eigth of
a litre) in every revolution. So ww gay 10,000 rpm ocur sngine
will consume 0.125 x 10,000 l/min (1250 1l/min or 1.25 cubic
metres per minute). We can use some of the equations from the
last mag to give us a few interesting numbers.

First we!d better put the above into seconds; 1.25 60 =

approx. 0,021 au\m.,,

Assuming air to 'weigh'! qu\amoE". mﬂwﬂﬁ.m will draw ian 0.021
kg/s of air.(Its ﬁm.u.w to imagine air weighing mb.w.nwn_.bmv_. How,
petrol will burn at its most efficient if all the hydrogen and
carbon atoms that it consists of are oxidised (burnt) with just
the right aumber of oXygen atoms in the air it is mized with in
the ongine. This i3 called tke chemically carvect air-fusl-ratio
which for wm._uu.o.._.. is around 14.7 to 1. ie for avery kg of .wmuu.o“_.
we need k.7 kg of E_.H.A‘Eumu..u.mm tena to give maximum power if
run slightly om the rich mHm.m.w
. mo_ if our engine draws in 0.021 mew of air, we will need
to jet the carburettor to give us 0.021 § 14.7 (0.0014 kg/s) of
fuel. As we found ou.d last time, 1 xg of petrol will give us .
Ll MT of emergy, so if we multiply L44,000,000 by 0.014 we £ind
the energy produced by our ideal engine in one second. This gives
us the power in watta le approx. 62,000 W. Again, 1 hp = 0.75 LW
g0 62 kW is approx. 83 hp and applying our 30% available

figurs , we have a 125 engine capable of producing 25 hp at 1000C rpm.

Eowever in general it can be statsd that The maximum pract-
igal smount of air wihich can be drawn into our engines at a givsn
rpe at wide open throttle i1s lesa than we have just worked out.
Annana % Roe {(ref 1) suggest a rough formula for what we may in
reality m_..Humoa as a maximum:

7 = (0.9 V, = 1/60)
whers T = air volume .W_Haﬂ in m*/s

. . u'
Vs = swept volume in m

N = sngine speea in rpm ,

go for 10,000 rpm we have V = Q.019 m /s and with air weighing

1 kg/m this iz 0.01 kg/s or 90% of the theorstical maximum.

. Sao, the am.Nu.ran.ﬂ power of our sngine will be 22 hp. How do we go

abeut achieving this figure?

Well first lets make sure that we make the best of what wa
ars drawing ipnto our esngine by reducing any losses. Starting at
the beginning a well rounded HE.,mn bell .ao the carburettor {this
can be part.of the card body or an adé-on} will allow Ilew with
loss pressure lasa than a sharp edgsd tube m.n._.a. far better than a
flat surface. The bore of the carb and inlet stuk should be
smooth with no suddaen change in mmo._...“._.om_. (steps) and no benas.
NOTE polishing mﬂﬂhm.omu of inlats and dw.m.u.m..ﬁumu. ports ana so on
wm.m.no value at alll .

Can we take aavantage of any rem charging by optimising the
inlet tract length? And if so, what type cf aystem Hu, it and can
we work out an optimum?

The first type of inlst system is dm..mom.. on the _n“_.m.m.mu.n_
HELMEOLTZ RESONATCR which u,.u. a simpls way is a apring-mass system
(the mm_H.Hn..m is the crankcase volume snd the mass %the columm of
ges moving down the inlet pipe). However, s faw sums will show
that a racirg Bantam mnmu..um, cannot run with an inlet tract length

besed op this method.



However there 1s another phencmenon which we can use to our
aavantage, which is based on the wave action thet we use to good
affect in our wwumbmHon chamber.

I will not go into a long explanstion of how this works,
just to say that in zn inlet trect, as the piston opens the inlet
port, a negative pressure wave dwmqum back out of the inlet
and when it hits the outside world at the carb mouth, it is
reflscted beck towards the piston skirt as a positive pressure
wave. It skbould be noted that this takes no notice of the direct-
ion of gas flow in the trect.

S0, if we can arrange for this positive wave to arrive at
the piston skirt just before closing, we will get some positive
Toreing into the crankkcase. For this we need to work ocut the
inlet opening period, the engine speed at which we wish to max-
imise the effect of this pulae and the sonic velocity of the air.

S0, if we take for an sxample an inlst opening period of 210
degrees and divide it by 360, we get the fracticm of one sengine

revolution that it is open, which is 210 = 360 = 0.583

For an engine speed of say 10,000 rpm we divide by 60 to ;

give revs /a which in turn iz 0.006 seconds psr rev. Togsther
with the fraction of a rev that the inlet is open gives us the
total time of opening ie o.mmu x 0,006 = 0,0035 seconds., So with
the above conditions, we have all of 3z thousandths of a second
for the entire inlet process to take plaecs. If we now multiply

this number by the sonic velocity of air we get the distance

travelled by the air pressure wave in that time. The sonic veloc-
ity is a function of the inlet temperature whiech I have sssumed m
to be Fono - the air is heated by the heat rejection from ths m
engine, This gives a value for sonic veloeity of 355 m/s. So,if i
we multiply this by 0.0035 we get 1.2l m. 20£,nwhm is the totel

distance travelled =snd as we wish the wave to travel out and back

again, we divide the above by 2 to give an optimum inlet traect

length of Q.52 m.

Howsver, we are fortunate in that cur wave will bounce back
and forth within the inlet traet. So if we halvs our fupdament-
al inlet length giving 0.31 m, we will have a wave that will paas
out, wnu'oﬂd and in again and still give a positive wummwﬂum warve
at inlet closing. We can carry on doing this for some time, but
dus to a number of rectors the strength of the wave will rsduce
Wwith mors passes. *

How to make the best use of this? It is easisr to see vat
the best inlet tract length is( and zlso the worst) by wHoumem a
map of the engine speed range that you wish your power band to
be against inlet tract Hmumdrm.ﬂwoﬁ will have to do this for
8very cheange you make to inlet ﬂuuwbmu If wa look 2t the map
reproduced hers we can see engine speed plotted against inlet
length. Unlike the single point we have just worked out the
curves ars for what looks like a strange number of wave Dasses.
What I have done is to work out the curves so that when the pigton
is closing the inlet, the wave is halfway down the tract. This
means that the wave at the skirt is neither nositive nor negative,
The right hand curve shows a wave which has travelled 3% times
along the tract and Hh,zw move to the left where the wave has
moved rw times we will move through a point whers the weve hes
trevelled exactly L times. Pn,dﬁHm point we get our maximum sffsct.
If we travel further laft, towards the 5% curve we get into an
area where we get a negifive wavs which is working ageinst us.

S50, what we can say from this map is that the areas incorop-
orating the sven numbers are good and the uneven numbars ._um.a.h

For our example of inlet timing with say an inlst tract

length of 0.2 m, we can see from the map that from below 8,000

" to about §,300 rpm we are in a positive wave arse at 8 passes.

From 8,300 to 9,500 r»pm we move into a bad out of thase band with

7 wave passes. But from 9,500 to 11,400 rpm (6 pagses) we could
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ave a powser band of almost 2,000 rpm with positive pressure wave
reaching its maximum effect at around 10,500 rpm. It should be
noted that we could try a I pass length with an even wider power

bard and a stronger pressure wave. Perhaps the best way to use

the map 1s to mark borizentally scross the limits of your existing

power bamd , fira an sven numbered areas that takes your faney and

run down vertically to find the ideal inlet tract length.

Don't forget that the map I've given is for 210 degrees
inlet timing only. ilsc, this method only Eoww‘u(ou. piston=-ported
or disc 4¢qu mum“_.bmm“ Tou can't use it on reed velve engines
unless you cen dstermins the opening pariod of the reed Um.ow_..

If 7ou don't have a computer to work out the curves for you
I might plot cme for you if you're very nice %o me.

L shall now stop at this point and say that in my next

planned pisce I will be locking at something far more interesting
'How to gas flow a 2-stroke barrel!.

Regards,

Colin.

Ref 1 Annand & Roe: Gas flow in the intermal combustion engins.

Published by GT Foulis, Somerset. ISBN 0 854,29 1601
From Our Own Corrsspondent .

This season id almost over and the racing Santam has not been

o,q..n of the garage - well not in any complsts form. Mainly through
8 lack of time, but also with lomg delays over the Xmas perioed
from E.u_&mn.m and painters. Everyone here takes their 2-l week
summer holiday after Xmas so sverywhers i: shut down. I have
been attempting to rebulld the bike in concourse pre='63 style
baving made up a d3uble-sided SLS front hub to fit C15 forks,
modified & D1 tank and built a Walsh style seat. But the whesl
rims wers held up being chromed, the zine platers H..F.Hnma. one
set of spokes (irreplaceable) and the painter dropped my tank

after L weeks work. I was beginning to think my Mother-in-ilaw



had put a curse on me. So I was not able e get the bike ready
in time for the big annual Classic Reeing Register meeting at
Pukekos.

L am orgenising our local Classic Club 'fun day', (Mot
allowed to call them races as we don't have ACT permit) sarly
March sz¢ I might get some practice and run it in befcre the
"Modarre" Clyb race day on the Sunday. Then Esster at Taupo
(seenic central North Island next to big lake and geothermal
areas) for the next Hegister meet whsrs I have been challenged
by & 71 year old who races a methanol fuellad D7.

. Maybe the short atroke engine will have to wait till next
winter. ‘ John Sendall

OUT _adb ~£0UT ON THp BaiiTaMm FrONT

BRIAN «daITE uppears to be reaching the ena of his "cola sturr”
“e3t programme, when at Cadwell the new sngine lasted two laps
bafors being mwmqmbdmn‘WHoE further HOﬂwnHoﬂ by meens other then
Piston/bore adhesion.

ADRTAN & KARL aNDREW (otherwise known us the andrews sisters)
have experisnced mixed fortunes in recent meetings, adrian's
machine, wnilst not axactly Ifast, has attained a degree of
relliability emabling good finishes, particularly at Lydden, The
same cannot be said or Xarl's machine however, as carburation
Seems a little too gensrous with the petroil. Additionelly, it is
to be hoped that this team provids themsslves with 2 tool kit
sXceeding the sophigtication of sz bed spanner.

Chasing carburation gremlins at Lyaden was DAVE OUTRED. I
don't recall Dave obtaining any finighes despite Messrs. Hall
Bernsley and Tibbizss monsmthHbm.dWmEmquam with the internals
of Merk I concentric carburettors,

Cadwell marked the rsturm to the trade, rfollowing =z globe-~
trotting tour by JOON SAWER. Despite sxtansive scrutiny orf far

east offerings, Jobn's performance showed no noticeaple improve-
ment .

Following approx. 10 Jears development of the back to front
engine, during which plug wetting seems to have been the main
cbstacle mw reliable running, COLTY HalL has still to overcoms
this unwanted feature of the degign. A dismal omnﬂmww.umunowamﬁnm
beears witness to nHHm.wbounoosﬂbm.

MICE POTTER was heara to be building a machine, but further
investigations revealed it to be an MZ. Traitor. )

3till regularly reminding us of his nickname JOHN MARKS
ia currently going well when he stays on. The seme can be said of
STEPHEN HALL, that hoerder of Bantam cluteh plates.

MIZE BARN 3LEY was unable to attend Cadwell, ais excuse was
that he had to control a few ships that weekenc. However, we'rs
not 390 easily foolea, but I'm sure thers are easgiser ways of
getting your new racer from Japan when the VO3 are ca strike.

Cake developmert engineer ELAINE GITLINGHAM could do with
& cooking motor. The fast performing "clone” engine broke an
expansion chamber at Lyddem and = Drimary chain at omnhmHH.

PETER TIBBITTS was trying out a new wide pim an.the rear of
his machine at Cadwell. The chjeet was to use the last 3/16" of
tread on the sdge of the tyre for meximum sconomy. The lesngths
some people will go to.

Seen to be trying befors his motor went "pop" in the
Championship race at Cadwell was MICHAEL POWELL. A post racs
inspection apparently failed to revesl the cause of this myater-
ious stoppags.

DEREK BETITS has mede g welcome return to the fold. His
machine now sports a reed valve and a seemingly ineffectivs
"cantilever" rear suspension, and he ths customary rad boots.

Doing battle with Derek at Cadwell was DERER CRADDOCK riding



