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by Vic
Willoughby

IN THE CHEERS that rang out for Triumph’s spectacular
one-two at Daytona there was an echo from the 1961
Senior TT. To blow off the mighty Harley-Davidson
seven-fifties with a lap to spare in Florida, Gary Nixon and
Buddy Elmore rode a brace of pushrod five-hundreds. And
it was on a pushrod five-hundred—a Norton Dominator—
that Tom Phillis made history in the 1961 Senior by
turning the only 100-mph lap with a machine of that type
in the course of finishing third.

The connection? Behind both achievements—as behind
Elmore’s Dayiona win last year—was the brilliant,
painstaking work of development engineer Doug Hele.

Engineeringwise, this year’s Daytona results do less
than justice to Hele and his dedicated experimental team.
Six bikes were flown out from Meriden and as mear as
dammit their performances were identical. All six finished
and had the riders all been as talenied as Nixon, there
was a potential Triumph one-two-three-four-five-six, with
the best Harley finishing no higher than seventh!
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Fushrod fire-hundreds make histery. Above: On g MNortan
Dominator, Tom Phillls hurtles through Union Mills during
his 100-35 mph lap in the 951 Senior TT. Below:

Winner Gary Nixon leads his Triumph team-mate

Dick Hamemer in the Doytong 200-miler




s p

MOJ{OR CYCLE 4 MAY 1967

Relucrant o leave the MMid-
lands when Nortons moved to
London, Hele switched 1o
Triumphs 4} vears ago. With
his Morton background he was
convinced of the benefits of
racing, not only for prestige
bt for really proving steering,
performance and staming,

Gretnng his - way, however,
kas involved & constang stoug-
gle. Managemenis arc apt to
foens a frosty eve on costs and
no tears would have  stained
the boardroom  carpet  had
Doug pulled our of racing.

At Bast, 1op brasz would
probably judge three months’
concentration  ji&t  prior o
Dayrona. o be enough 1
ensure success,  Bur experi-
ence has taught Fiele the un-
remitting effort nesded o get
to-the top and stay there,

Hence “his  obstinacy in
koepine one  man, Jack
Shemans, constantly cocupied
on the et bed with Daytonn
enzine development.

Motwithstanding  the im-
portance of the TS market to
Triumphs, however, any idea
that Doug Hele’s work con-
sists solely in petting 2 hand-
Ful of bikeg to the starr line,
or -even the winner's enclosure,
at Dayicna once 3 year i an
ocean wide of the mark,

The srandard bikes vou and
I buy are hiz responsibility:
and Doug’s Arst problem, on
peeling off his riding pear at
Meriden, was steering.

Strangely enough, the only
way ino which his Norton
experience was helpful here
was in providing a yardstick—
a superh standard by which to
measure his progress.

Graffing Morton  geomctry
or to the Trinmph was useless

because Triumphs bad already
gone over to integral construc-
tion of cngine and gear box.

Indeed, a similar change
at Nortons in an experimental
six=-fifty had - brought steering
difficulties (as--a resulr of the
rearward shift in weight distr-
bution) which Hele had alle-
vizied but not overcome by the
time he Jefr

As the fostest bike i the
range, the Boancville was
chosen for guinea-pig. Tharpet
was handling good enough for
producticn-machine macing.

CAUSES

There followed 12 months
ol the - closest Haison with
Percy Tait whose enocmious
road-test and racing mileage
was a grear help.

Designed by Brian  Jones,
the frame of the unit-construc-
tion. Booneville was  stuc-
tucally sound so it was neces-
sary to look elsewhere for the
causes of poor handling.

This meant using racing
tyres, particularly at the rear.
Standard  covers, because of
their greater radial denth rela-
tive to width, tended to
camouflage steering  develop-
ment unless blown up to 35

I

{Incidentally, tests with tri-
angular-scction tvres—like the
Dunlop racers designed 1o give
larger confget  areps  when
banked well over—proved it
TIECESArY [0 INCreéase rear rim
width for consistent results.)

Before getung down  to
cornering, there was the pecu-
liar straight-line weaving at
specds of 100 mph upward o
be tackled.

This, reasoned Doug, could

be due ro the front fork having
too little dewnward travel for
the machine’s well-rearward
weight distribution, so that the
front wheel was easily lifted
off the ground.

It iz the job of fork trail,
through simple castor action,
ro. give straight-line srability—
but all the trail n the world
becomes useless the instant the
wheel 1akes off,

Sure enough, reducing fork-
spring preload by fin, so in-
creasing downward travel by
that amount, tamed the weav-
ing a4 great deal.

O high-speed bends, how-
ever, steering  rémained 100
light and this suggested a
nced for reducing the head
angle {to the horizontal) o get
more trail,

True that was already a sub-
stantial 33in but the effecr of
trail depends on the weight
on the front wheel-—and that
i+ less with the Triomph lay-
out than with the Norton,

Front-fork shuttle
valve used at
Daytona. On bump,
the holes in both
cup and stanchion
tupe lina up to pro-
vide a free pogsage
for the oil, On
racoil, the cup drops
and oil iz forced
through the small
working clearance
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At the same time, Doug’s
Morton-trained cye judged the
bike’s centre of mravity o be
o high. Short of scraping the
hardware on the deck, he says,
¥ou just ocan’t get i low
encugh.

When, n an S-bend, vou
haal & bike up from, say, 45
degrees left bank and flop it
down to 45 deg the other side,
It acquires inertia and wants
o keep on banking over.

This inertia acts through
the centre of gravity, so the
higher that is the farther and
faster it travels and the more
reluctant 1t is to stop,

Musical types may discern in
thi= the principle of the mepo-
oome,  Anyway, the lower the
¢ of g the more effortless a
change of bank and the less
reaction afterwards.

By a biz of ingenious con-
juring, Hele altered both sreer-
ing geometry and ¢ of ¢ in ona
move, Afrer careful measurs-
ment on the drawing board.
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he chopped a shade more than
2in out of the frame top tube
and rejoined the ends by sleev-
ing and brazing!

Virtually this pivoted the
front of the frame on the ep=-
ginre-mounting Bolt; the effect
waz fo add +in 1o the trail, e
duce the head angle w63 deg
and bring the engine {in lower.

OF all the steering modifics-
tions, thiz one  brought the
mast Improvement.

Mo longer was it necessary o
throw the bike down 1o get
round-a bend; little more than
a nod of the head was called
for—juist like & Narmon.

In fimalizing the geometry, @
stifl shallower head angle was
tricd. - Theugh this brought
2N eVen FRERleT SEnsc of secur-
ity on wel roads, once put inio
a corner the bike was reluctant
to come oar of L.

Development engineers, liks
other mortals, have o com-
prOmise.

For road work the sieering
problem was just about licked,
but racing is a harder task-
master.

It became necessary o stiffen
the front-fork recoil damping,
athérwise there was a tendency
wowards pitching in bends un-
less the power was. either  full
an -or right off.

Upshot waz the simplest
hydraulic shurtle valve: ever—
screwed into the hottom of the
stanchion tubes,

On recail, 2 cup simply shides
over a ring of o1l holes, leav-

ing-the ail to be forced through
the srmall annulsr clearance be-
tween tube and cup, zo check-
ing fork extension.

The other racing modifica-
tion was 1o alter the fork yokes
50 a5 w0 bring the wheel back
Lin. This mzintained the 1rail
aL 3im in ospite of the fork
being shortened an inch 1o get
the ¢ of g lower snll,

Morwithstandine this lower-
mg, 1t was- found unnecessary

to cur total fork travel, which
remained a very oseful 3lin
For - the five-himdred and
three-fifty all thar had o be
done was diaplicate the modi-
fications- - the: ux-hfty; only
difference’ is in resrspring
poundage—I15 per- cent =ofter
because of the lighter weight
What are the lessons of this
particular  phase of | devélop
ment?. In ‘broad torms, the
emphasis is on the relatonship

Dayrong frome with beefed-up rear fork, about 2 b of surplos
tetal pared off various lugs ond carburetior=bellmouth
supports-ottoched to the seel twbe

Proof of stondord steering—fine attic
view of Ray Pickrell on the Bonneville
that won the 750 cc closs in lost week's
“ Motor Cycle ™ 500-Miler ot Brands Hatch

MOTOR CYCLE 4 MAY 1967

of trafl to head angle and the
reliance of trail on front-emd
weight for effect.

A buckshee lesson from the
racing programme is that even
the shght difference in con-
tact arca between 18in- and
19in-diameter tyres ' is peroep-
tible when cornering hard—a
sharp reminder of our absolutie
dependence on the size and
effectiveness of thar vital con-
tact patch.

Next week’s Triumph
development theme —
MAKING 'EM GO!
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BY VIC WILLOUGHBY

Making them &g

HOW DOUG HELE DEVELOPED THE

HIGH-PERFORMANCE TRIUMPHS

WHEN tracing Doug Hele's step-by-step development of Triumph steering
last week, 1 mentioned that the fastest bike in the range was used as a

guinea-pig.

In engine development, too, he started at the top, with the

Bonneville. The immediate problem was to find more power for production-
machine racing—and here his 1961 experience with Tom Phillis’s TT Domi-
nator Norton sounded a warning. The warning was that, in the give and
take of road racing, it is folly to put so much emphasis on boosting peak
power that there is a substantial sacrifice in the middle of the rev range.

What use is an extra 2 bhp at peak revs if, as soon as the meter needle
drops back when you change up, you are 3 or 4 bhp short? A good spread
of power over the working rev range is much more use. On the Dominator,
a hard-won 1,000 rpm and 2 bhp had failed to improve lap times because
of the loss of punch for acceleration. During Bonneville engine development
the lesson was repeated. In the 1964 marathon races the Triumphs, with 52
bhp, were outsped by the 85 Nortons; the following year, with ne more top
power but a good deal more lower down, the Bonnies turned the tables,

Starting with 47 bhp, Doug
Hele got 1o work on cam and
follower design to  improve
breathing and scavenging.

This invalved longer open-
ing periods for both valves and
higher lifts; not only when the
valves were fully open but also
at the critical point of top dead
centre, ‘overlap.

The reward was an Imme-
diate gain of 5 bhp but, since
this was on open-megaphone
éxhausts, the next problem was
to retain-as much of the bonus
as possible with the obligatory
silencers.

Two courses  presented
themselves, The simpler one
was to make a silencer (o con-
tain the megaphone; this was
soon ruled out because of the
excessive size the  silemcer
would have to be.

The other approach was 1o
reduce exhaust back pressure
by coupling the two pipcs as
close to the poris as possible,
Hence each {324 cc) cvlinder
discharges into a double ex-
haust system; and since each
silencer wirtually has to cope
with an impulse- of only 162
oc, - stlencing is improved as
well as cfficiency.

This is a variation on the
BMW scheme of coupling the
cxhausts just before they reach
the silencers to achieve cxtra
quiciness.

Because the Triumph ex-
hausts were coupled at the port
end, however, it was necessary
o cut pipe diameter from 14
to 1iin {outside) to maiotain
gas velocity,

Proof of the scheme is that
the 5 bhp bonus at peak revs

was rewsined and only a hittle
sacrificed lower down.

This gain was obtained
without any change I carbur-
rettor siZe  OF COmMpression
ratio, though we may well see
these stepped up in the next
stage of development.

The new cam and follower
lavout focused amtention on
wear pi these poinis.

Simple solution was o feed
oil under pressure through
radial holes: into the hollow
tappet stems; from there the
o1l emerges: downward on o
the rubbmg surfaces.

An interesting sidelight is
that the engine pow rmns
cooler as a result of the more-
efficient combustion and sca-
venging.

Doug found this at Mortons,
too, and it is only to be ex-

pected when youw remember
that the more combusion heat
you turn inte useful work, the
less is available for heating up
the parts.

Considering - the 1966 and
1967 Davtona results, with the
five-hindreds this vear lapping
the speed bowl at 136 mph (on
open = megaphones), it is
scarcely credible that Doug
Hele mirned his attention to
the T100 engine no earlier
than Ocrober 1965,

Starting from 34 bhp at
8000 rpm (in standard road-
ster trim) there was a rapid
jump to 45 bhp at 8200 rpm
as a result of such fondamental
changes as two carburettors,
open megaphones and more-
sporting  valve-lift  curves;
these resulred from cam: and
follower mods and called for
stiffening of the hollow push-
rods (by an ncrease in dia-
meter) o prevent bending.

The astonishing thing is that
peak power has since been
puzhed up to 30 bhp at 8,000
rpm with no falling off up o
8,700 tpm {at Davtona the
bikes were gearcd ro do B A0
rpm in topl.

BETTER STILL

Even more dramatic ewvid-
ence of the achievement of a
wide spread of power 15 that 49
bhp is on tap at 7,700 rpm
1nd 44 bhp as low 25 6,500 rpm
—an increase of 6& bhp on the
previous power there and a
great boon every time an up-
ward change pulls the revs
back, as well as for accelerating
out of cormpers.

Again the benefit has come
from pretty fundamental work
—further development of the

e

e
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Above is the Daytono-winning five-
hundred Triumph with Fontano
frant brakes.  Peok power is
50 bhp ot 5000 ro 8700 rpm.
More important for give-and-take
road racing, 44 bhp is on top at

Motor Cycle
Inmards of the latest TI00 engine with the conte. i
breaker and its drive shown separately (this arrangs
ment was wsed only ot Daytona), Fer the Americar
classic. choke size of the Amal GP corburettors wos
incrageed to [ %in though inlet-port size was kept af

the standard {iin



valve-lift curves (Dominator
background came in. handy
here), an increase in compres-
sion rato (with particolar
Atiention to combustion-cham-
ber shape) and improvement
in the shape of the 1/n-
diameter inlet ports.

The principle here i to
taper - down - the - cross-section
area so 28 1o build up gas velo-
city o a maximum where the
restriction on flow is gréatests
that is, close to the valve head.

For: Daytona, choke size of
the Amal GP carburettors was
increased from 14 ro Tekin bar
the cylinder-head porting was
perfectly standard: the differ-
ent diameters were blended by
4in canvas-reinforced rubber
sleeves.

You and I might imagine
that any old rubber hose pip-
ing would do for that job,
provided: it was the right size,
but we'd be wrong.

The rvpe of tubber 15 very
critical if carburation is not 10
go haywire from 6000 fpm
upward.

Just how critical iz shown
by Doug’s experience that a
rigid “carburetior mounting is
preferable to osing hoses of
anything but the right grade,

Engineers dream of gettng
something for nothing and a
rare example of achieving a
gain for ‘even less i3 seen in
Hele’s  combined auack on
crankcase breathing and  pri-
mary-chain Jubrication.

Motivation was a double
worey. Frat that the standard
breather {a timed valve in the

inlet camshaft venting to ai-
mosphere) might be  over-
whelmed by the increase in
rpm;. second. thar the Zin
duplex chain might find the
going too hard.

Solution was to drop the

timed breather and omit the

oil seal from the drive-side
roller main bearing; hence the
crankcase  breathes  througlh
that bearing into the chaincase,
irself venicd o atmosphere by
a fin-bore plastic pipe at the
o,

Then, three {&in holes were
drilled in the crankcase wall,
level with the bottom chain
run and just behind the engine
sprocket, to spray o1l mist an
o the chain.

Result: an adeguate oil Tevel
maintained in the chaincase,
better chain condition and not
a vestige of oil discharged
from the breather pipe.

Right: Percy Tait,
chief tester at
Trivmphs and o

Doug Hele's
development tean,
tokes @ -sting on

the Bonneville that
won the *' Morar
Cycle"! 500 - Miler
ot Brands Hatch
last mamth

Below: Details of
the Daytong
contact-breaker
drive. The tangued
shaft is driven by
o slotted coupling
pegged in the end
of the exhoust
camshaft
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Laft: Driye-side
close-pp af ane of
the power units
used of Daytona.
Note the larpe-bore
plostic pipe venting
the primary chain-
cose to atmosphere.
The cronkcose
breathes thraugh
the chaincase

O the right is the
prototype of the
ventitated Triumph
donbfe-leading-shoe
front brake, so for
tised in o stondard
drum

Peculiar to the Daytona
machines was -a  comiact
breaker with two small ball
bearings for the cam.

This was another concessicn
o ultra-high revs which might
otherwise cause the offset mass
of the cam lobe to fling our-
ward and upset the ignition
timing.

More notceable sl were
the oil radiators in the scav-
enge line from pump to tank.
Why were they fued?

Well, Florida has a -hot
climate and the bikes are flat
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The: 4in-long fohn
Bull, petrol-resistant,
canvas-reinforced
induction hoses damp
out vibration so well
that the central floot
chamber is bolted
direct to the two
mixing chambers

out-in top for 21 miles every
lap. ©On test; Triumph dis-
wibutor Rod Ceates had: found
the oil gentmag o hot that it
thinned out too much for the
plain big-end bearings.

With 1he coolers in use,
maximum temperature of the
SAE3-grade mineral il
staved at a safe B0 deg C.

Every facer of Doug Hele's
work: shows the clear, incisive
thinking and freedom from
prejudice that mean so much
in development work, How
does he see futore trends?

Except for  out-and-out
grand-prix racing, the fazhion
for disc brakes leaves him
lukewarm. “They reguice the
added complication of
hydraulic operation and  the
discs, rust  readily in damp
weather,

True, production-machine
racing can tax standard brakes
ton highly—hence the dual,
210mm (nearly 8iin), double-
leading-shae. Fontana brakes
spoked into the front wheel at
Daytona. But the Triumph
brake now under development

The rear three-quarter shot below emphasizes the businessiike ook

of the Daytena-winning machine

Tor production tacing, and tried
so successfully in last month's
00-Miler at Brands Haich, is
of drum type.

More gears will belp as ris-
ing power inevitably involves
some  sactifice of low-speed
torque—but five speeds, says
Doug, will be ample for big
engines.

In suspension characteristics
modern  machines can  hold
their own with the best in car
design. For a wery long-term
bet, though, there i3 always the
slender possibility of intercon-

nection of the front and rear
SYETETE,

Finally, what of that open
secret, the seven-fifty parallel
threc?

Just a little more. patience
while the remaining tecthing
troubles are  eliminated-—and
we'll find it one of the silkiest
and most awe-inEpinng per-
formers ever.

Why three cylinders? Simply
because a  high-performance
seven-fifty parallel twin 15 not
exactly at the top of the desir-
ability stakes.
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