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TIMELINE

1961–2 Bert Hopwood and Doug Hele discuss the idea of a 750cc triple.

1963 Hopwood and Hele draw up plans for the bike.

1964 BSA/Triumph board gives the go-ahead.

1965 P1 prototype is registered for the road (February).

1966 P2 replaces P1. Ogle Design are commissioned to style the bike.

1967 R&D and styling continues on P2.

1968 Triumph T150 and BSA Rocket 3 are launched in September.

1969 AMA speed records are achieved (April); production pauses due to slow sales in North America (summer); Don Brown commissions Craig Vetter to restyle the triple.

1970 Production restarts (April); the ‘beauty kit’ is offered; Hurricane R&D starts at Umberslade Hall; triples place second and third at Daytona, and enjoy their first Production TT win.

1971 Triples are restyled for North American market; main US selling season is missed due to production problems; there are many race wins, including a 1-2-3 at Daytona.

1972 Five-speed version goes into full production; Rocket 3 is dropped; Hurricane is launched (September); Norman Hyde sets new world sidecar land speed record on Roadrunner III.

1973 Front disc brake is introduced for the T150V; R&D starts on the 831cc P76/Thunderbird III; NVT is formed and Meriden sit-in stops production of the T150V.

1974 T150V production restarts at Small Heath (April); R&D continues at Kitts Green on the T160 and Trisolastic.

1975 The T160 is launched with new styling, electric start and many other changes; R&D continues on the Trisolastic, 871cc T180 and Quadrent; Neale Shilton clinches a deal to export the T160 to Saudi Arabian police/army.

1976 NVT staff are sent to Saudi Arabia to assemble/test the T160s; T160 production ends (March); final bikes are sold off during 1976–7, including some Saudi-spec bikes as Cardinals; Les Williams starts building Slippery Sam replica kits.

1977 Norman Hyde develops 831cc and 975cc conversions, soon establishing Norman Hyde Ltd.

1984 Les Williams launches Triumph Legend.

1990 Triumph Trident 750 and 900 are launched as part of all-new ‘Hinckley’ range.

1994 Triumph Trident and Rocket 3 Owners Club buys the surviving P1 prototype engine and, as a long-term project, painstakingly builds an accurate replica of the complete bike.

1998 Trident 750/900 production ends.

2020 New 660cc Trident is launched. Meanwhile, BSA/Triumph triple owners are still enjoying their bikes.


CHAPTER 1

 

FIRST THOUGHTS AND THE P1

At that time a 3-cylinder motorcycle was a new, if not original, concept. The thought of an odd number of cylinders seemed to make most people back away, but… Mr Sturgeon quickly grasped the point and asked how long it would take to design such a unit.

Bert Hopwood

Great motorcycles would not exist without the people who have the vision, drive and practical skills to see them through to production. And there’s no doubt that the BSA/Triumph triples would never have existed without the combined talents of Doug Hele and Bert Hopwood. They made a good team – both had a strong engineering background and were steeped in motorcycling, but they also had complementary talents. When the BSA/Triumphs were launched, Hopwood had edged into upper management, having a say at boardroom level, while Hele was the archetype backroom engineer, fully focused on practical solutions and always open to new ideas.

Born in Birmingham in 1919, Douglas Lionel Hele learnt to ride at an early age and would become a lifelong motorcyclist. But his career began at the giant Austin car works in Longbridge as a draughtsman and it wasn’t until 1945 that Hele joined Douglas of Bristol, famous for its 350cc flat twins. Sadly Douglas, one of the smaller British manufacturers, was on shaky financial ground and Hele left after only a couple of years to work as a draughtsman for Norton back in Birmingham. It was there that he met Hopwood, eleven years his senior and already established as one of the industry’s leading designers.

Bert Hopwood had been in the trade all of his working life, starting out aged eighteen at Ariel and working with Edward Turner on a whole string of projects. Turner, as is well known, was something of a visionary, with an uncanny knack of knowing what the average motorcyclist wanted. He didn’t have the patience or feel for detail engineering, but that was Hopwood’s job, and the two worked well together. It wasn’t an easy relationship, but it worked – ‘dovetailing’, as Hopwood himself later wrote. That was illustrated by Triumph’s revival in the 1930s, thanks to Turner’s flair for styling and, of course, the Speed Twin.

At Norton, Hopwood and Hele soon developed a good working relationship which they would maintain for many years, right up to the collapse of BSA in 1973. So when Hopwood jumped ship from Norton to BSA (he was actually sacked), Doug Hele soon followed him to the giant Small Heath factory. The pair had a very productive time in the early 1950s, Hele penning the ohc 4-valve 250cc MC1 racer for BSA. In 1956, Hopwood took the opportunity to rejoin Norton, now as managing director, and Hele went too. There, he developed the 500 and 600 Dominator twins while Hopwood worked on opening up the big American market, which in turn led to the 650SS to challenge Triumph’s new Bonneville.

Bert Hopwood left Norton in 1961 for Triumph and, by May the following year, Hele too was looking at other jobs. The two had kept in touch, and when, in October 1962, Hopwood offered him a job in charge of development at Meriden, he decided to go. It was a good move. Not only would he be back with Hopwood, but, unlike Hele’s previous employers, Triumph were on the crest of a wave. Edward Turner had worked his magic on a range of fast, good-looking twins, built in the relatively modern factory outside Coventry. Eighteen hundred people worked at Meriden, which struggled to keep up with the booming demand. As Norman Hyde later related to author Mick Duckworth, it was a ‘busy, bustling place’, with two or even three generations of the same family on the payroll. The wage packets were generally good, which could be justified by the need to keep production flowing.
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Triumph was an export-led company – any three had to be acceptable abroad.
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Meriden welder as superman.



Pay may not have been quite so good in the experimental department, but, as Hyde added, they did have a string of interesting projects to work on. Many of the experimental staff – Les Williams, Alan Barrett and Arthur Jakeman, among many others – would play key parts in the story of the triple. Hyde remembers:


It was a small workshop. Small jobs were coming in all the time and there would be twenty–thirty bikes around. New ideas would come both from Doug and through the official channels. Yes, it was interesting and varied. Meriden was a short and wide pyramid – I could be sitting with Hele and Hopwood and they would ask my opinion. Your views were listened to.



Norman Hyde also has fond memories of how Doug Hele managed this team: ‘One of the nice things about Doug is that he never claimed someone’s ideas as his own, which, with his seniority, he could have done.’

It was here, in this busy and vibrant corner of the Meriden factory, that Hele and Hopwood would mastermind Triumph’s course through a very successful 1960s, sending thousands of bikes across the Atlantic every year to earn hard currency, enjoying racing success and making good profits. And of course, design the triple.

PROBLEM SOLVING

But the immediate priority was something else. Triumph’s 650 twin, especially the Bonneville, had a good reputation, but in unit construction form it had some key weaknesses that needed addressing. Doug Hele and the Meriden experimental team would solve many of these in the 1960s, leading to multiple race wins for the Bonnie, and those booming sales figures. There’s no doubt that racing really did improve the breed, with experience gained on the circuits feeding through to production. Under Edward Turner, factory support for racers had been forbidden. But he retired in 1964, replaced as managing director of Triumph by the dynamic Harry Sturgeon. Sturgeon wasn’t a motorcyclist, but he had an eye for publicity, and saw racing as key route to success in the showroom.
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The Bonneville 650 was fast, but its handling needed sorting.



One of Hele’s first jobs was to sort out the Bonneville’s handling, with the invaluable help of development rider and racer Percy Tait, someone else who would be a key figure in the story of the triples. In those days, before computer-aided design and stress analysis, their methods were certainly more ‘real world’ than ‘slide rule’. Famously, one of Hele and Tait’s methods was to head out to a sweeping bend near the Meriden factory. It was fast and bumpy, a fine place to observe high-speed handling. As Percy swept past, Doug would crouch on the grass verge, concentrating on what the bike was doing. At least once he had to leap for cover when it looked like even Tait was losing control.

The upshot was a shallower steering angle of 65 degrees (from 62 degrees), which greatly improved the high-speed behaviour of the twins. Other changes, such as bracing for the swinging arm mounts and much improved damping on the front forks, helped Triumph twins gain a reputation as some of the best-handling bikes of their time. They also led to race wins in the burgeoning Production class, especially at the high-profile Thruxton 500 and the TT, as well as the 24-hour endurance event at Barcelona. Power was boosted too and, for the 1965 Thruxton, Hele coaxed the 650 twin up to 52bhp with wider-radius cam followers and linked exhaust downpipes, the latter allowing each cylinder access to both silencers, which improved torque. Nitrided camshafts and positive lubrication for the exhaust cam improved reliability, which also fed through to production. At the same time, Doug Hele and the experimental department (now effectively Triumph’s racing department as well) developed the 500cc twin into a race winner at the Daytona 500 in the USA.

BIRTH OF THE THREE-CYLINDER

There was no doubt that the 650 twin had been superbly well developed, but in terms of sheer power and stamina, it was reaching its limits. And there was no doubt that the American market, as ever, was demanding more power, preferably with a top speed of at least 120mph (193km/h). Triumph did develop a dohc 650 twin, codenamed P31 – which, despite being based on the existing pushrod engine, would have looked good on paper – but in practice it produced no more power.
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The Thruxton Bonnie was an object of desire, the peak of twin-cylinder sports bikes.



With twins dominating the market, the obvious route to more power was a bigger one, and Hele and Hopwood had actually built a prototype 750cc twin at BSA in the 1950s. ‘We made one,’ he later recalled, ‘and it was very rough, they just discarded it.’ That was confirmed by his later experience with Norton’s 750 Atlas, and, in an interview with journalist Vic Willoughby in 1967, he added: ‘A high-performance 750 parallel twin is not exactly at the top of the desirability stakes.’ So if a 750 twin was too vibratory, what was the alternative?

It’s hard to say exactly when the idea of a 3-cylinder 750 first took root, but Doug Hele and Bert Hopwood, in one of their rare periods working for different employers, had kept in touch during 1962 and discussed the concept. According to Hopwood, he suggested the idea of adding an extra cylinder to the existing 500 twin to Edward Turner as early as 1961. But Turner, forthright as ever, gave it short shrift. Hopwood later write:


As far as I could gather, he simply felt that three was potty. I persisted and pointed out that a motor car which had a 3-cylinder engine had won the Monte Carlo Rally twice running; that the works tractor, fitted with a 3-cylinder engine, was performing very smoothly on the lawn outside his office window… There was not a chance of convincing Turner on this subject and I gave up.
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Scott’s two-stroke triple impressed the road testers.



Meanwhile, Doug Hele, too, was thinking about three cylinders. A seminal moment seems to have occurred at the Three Counties agricultural show at Malvern in 1962, when he came across a Fordson tractor using a variant of the Perkins P3 3-cylinder diesel (see box). ‘I was listening to these 3-cylinder tractors,’ he later recalled. ‘I knew, it sounds ridiculous, that all two-strokes were even firing… it did dawn on me that it would work just the same if it was a four-stroke.’ He considered various formats, including a V3 and a 180-degree in-line engine.

So by the time Hele arrived at Meriden, the idea of a triple was well entrenched in both his and Hopwood’s thinking. In 1963, shortly after joining Triumph, Hele wrote a memo suggesting that the future Meriden range should include a moped, a scooter, a lightweight motorcycle, a 125cc dohc twin, a 250cc four and a 650 with three, four or five cylinders.


NOTHING NEW ABOUT THREE

There’s nothing new about 3-cylinder motorcycles. Commonplace now, and mainstream among small cars, they appeared to be a radical choice when the Triumph/BSA triples went on sale in 1968. But the concept goes back almost to the dawn of motorcycling – there have always been 3-cylinder bikes, though pre-Trident most were prototypes rather than production machines.

In December 1941, renowned journalist Vic Willoughby wrote a piece for Motorcycling, pondering whether the triple would ever be suitable for bikes. On balance, he thought not. While accepting that a triple would be narrower than a four, it would ultimately produce less power, would be heavier (needing a beefier flywheel) and be slightly more costly to make. But the killer for Willoughby was the out-of-balance forces caused by one piston trying to force the engine down while another (at the opposite end of the crank) was trying pull it upwards, causing vibration.

Nevertheless, he accepted that the idea had been tried several times. In 1906, the Dennell was powered by a 3-cylinder in-line JAP engine, 8hp with automatic inlet valves. The early 1920s saw the British Radial, which, as its name suggested, had three radial cylinders at 120-degree intervals. Royal Enfield later experimented with a 675cc two-stroke triple, essentially three singles joined by dog clutches. Moto Guzzi was testing a transverse dohc three intended for racing when war broke out in 1939.

Perhaps the best known of these early triples was the Scott 3S, which actually reached production in the 1930s. Scott had survived the Depression thanks largely to military contracts, one of which (though it never reached production) was for a 747cc 3-cylinder two-stroke intended as a generator. Scott’s newly installed technical director, Bill Cull, thought this would make the basis of a fine luxury tourer.

A prototype was running in 1933 and pre-launch tests by the press brought rave reviews, especially for its smooth, torquey performance – claimed top speed was 85mph (137km/h). When Scott launched the 3S in late 1934 at the London Olympia Motorcycle Show, it caused a sensation. The triple (still water-cooled) had grown to 986cc, but it clearly wasn’t ready yet, not going on sale until 1936, after four years of development. At £115, the Scott triple was very expensive and few customers were prepared to stump up for one – just nine were built before production was stopped the following year.
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Could a 3-cylinder motorcycle work? Vic Willoughby was sceptical in 1941.



However, that wasn’t the end of the story. Scott’s French importer sold a couple of engines to DKW, which inspired its own F9 900cc two-stroke car engine in 1939. That would go on to power DKW, Wartburg and Saab cars after World War II.

Three-cylinder engines figured outside the car and motorcycle worlds too. As Scott was developing the 3S, a brand new company in Peterborough – Perkins – was working on a new generation of smaller high-speed diesel engines suitable for lorries and buses, and drew up a modular range with three, four and six cylinders. Perkins weren’t enamoured of threes in particular, but did want to produce a family of engines that shared the maximum number of components to keep costs down. The P3 triple didn’t actually reach market until 1951, but would sell by the thousand over decades of production, mostly for tractors. There was even a petrol version for forklifts, and it was a variant of the P3 that would catch Doug Hele’s eye in the early 1960s.

Not that he was the only motorcycle engineer thinking about threes. MV Agusta are best known for their legendary fours, but a generation of 3-cylinder racers enabled them to meet and beat Honda’s dominance of Grand Prix racing. In 1962, Honda entered the 350cc class with an enlarged version of their successful 250 four, which had already beaten MV’s 250 twin. MV’s response was an all-new across-the-frame dohc 12-valve triple of 344cc. With over 62bhp at 13,500rpm and a top speed of 150mph (240km/h), it proved a match for the Honda, especially with Giacomo Agostini on board. In fact, it proved to be as quick as MV’s 500cc four, and with a better power-to-weight ratio to boot.

Ago and the new triple made a fairytale debut at the German Grand Prix in May 1965, battling with Honda team leader Jim Redman before the latter fell off – the MV went on to lap the entire field, including Ago’s team mate Mike Hailwood. Agostini and the MV triple (now enlarged as a full 500) took the blue riband championship in 1966, 1967 and 1968, all before the BSA/Triumph triple went on sale.

Of course, MV never built a 3-cylinder bike for the public, but Kawasaki did. The famous (or infamous) H1 two-stroke triple was launched in 1968 and, like the BSA/Triumph, was intended to rival the Honda CB750. The Kawasaki engineers had been quick off the mark – their project had only been given the green light in June 1967 – and the 500cc H1 was claimed to be the fastest road bike in the world. Some might have disputed that, but Kawasaki’s triple did build up a fearsome reputation for wild performance which at first wasn’t matched by its handling. Suzuki built a two-stroke triple as well, but its GT750 was very different – water-cooled, much heavier and intended as a smooth, relaxed tourer. A little while later, Laverda came along with the solid, fast Jota, a one-litre dohc triple with high-speed stamina.

By the early 1980s, all of these had faded away, as the market focus turned to 4-cylinder sports bikes. It wasn’t until 1991 that the 3-cylinder motorcycle began its revival, thanks to the reborn Triumph at Hinckley.


[image: ]

Royal Enfield built this in-line three.
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In practice, the Scott 3S’s high price put customers off.





First Designs

With Edward Turner still at the helm (though now contemplating retirement), there was little chance of this becoming an official project, yet Hele and Hopwood drew up plans for what a Triumph 750 triple might look like. The quickest and easiest route was to use the existing 500cc twin architecture with an extra cylinder added on, so one evening in late 1963, sitting in Doug Hele’s office, that’s what they did, though using the pre-unit long-stroke dimensions to keep the three’s width to a minimum. The unit 500’s oversquare dimensions of 69 × 65.5mm would have made the triple wider and, in a market used to twins, it was clearly thought essential not to scare buyers off with anything too bulky. Instead, this drawing board concept used the old pre-unit 500 twin dimensions of 63 × 80mm, which gave an unfashionably long stroke but helped keep width to a minimum. A 120-degree crank was settled on, to give even firing pulses, but otherwise this sketched-out triple was familiar Triumph fare, with vertically split crankcases, gear-driven inlet and exhaust camshafts controlling shortish pushrods and two valves per cylinder.

But it was still only on the drawing board, and there it might have stayed if Edward Turner had decided to hang on to his hands-on role. As it was, he announced his retirement in early 1964, and the hunt was on for a replacement as chief executive. Hopwood was dismayed to learn that the BSA board had appointed someone from outside the industry, and it would become a bête noire of his that knowledgeable staff within the industry were passed over for top management in favour of newcomers.

In Harry Sturgeon’s case, though, it looked like a good choice. Although not a motorcyclist (he had worked for De Havilland aircraft before becoming MD of the Churchill Grinding Machine Company, a BSA subsidiary), Sturgeon possessed an energy and dynamism that arguably had been lacking at the top of the BSA/Triumph empire for some time. With a reputation as a super salesman, he would oversee a dramatic increase in production at both Small Heath and Meriden to keep up with booming demand in the USA. Bert Hopwood, despite his first misgivings, soon warmed to the energetic Sturgeon, who was open to new ideas as well as being a good listener. As a chief executive, Harry Sturgeon had his faults, tending to focus on increasing production at the expense of spares supply, among other things, but there’s no doubt that he was a breath of fresh air.

That became clear at a top management meeting called to introduce him to all the senior managers, which has gone down in history as the most crucial meeting ever for the triple. It was a big affair, with about thirty top brass in attendance and, according to Bert Hopwood, lasted several hours, with a lot of discussion. Everyone was just about to file out of the room when one of the sales managers, almost as an aside, mentioned to the chairman that Honda would ‘shortly’ be launching a 750. Everyone came back to their seats.

This was big news, because the assumption until then had been that the Japanese would concentrate on smaller bikes, leaving the British industry to build bigger machines with fatter profit margins. According to Hopwood, the reconvened meeting went quiet before Harry Sturgeon turned to him, as the company’s top engineer, for an answer. Bert, of course, was not fazed, explaining that a 750 twin would be too vibratory, and that a balancing device would take too long to develop. A triple on the other hand, would be smoother, narrow enough to be acceptable and would fit a modified version of the Bonneville frame. But this idea didn’t get a fairytale reception. As he later wrote:


Most of those at the meeting seemed to feel that I was sickening for something serious, for at that time a 3-cylinder motorcycle was a new, if not original, concept. The thought of an odd number of cylinders seemed to make most people back away, but not so Mr Sturgeon, for he quickly grasped the point and asked me how long it would take to design such a unit.



This was Bert Hopwood’s cue, for he was able to produce his trump card – that they already had such a design drawn up and just needed the go-ahead to make the first prototype. This was swiftly agreed. Ever cautious, Hopwood would not be drawn on exactly how much smoother than a twin the triple would be – that would have to wait for a running prototype. He also stressed that the new engine, based as it was largely on the twin-cylinder architecture, should only ever be seen as a stopgap – something to compete with Honda’s 750 until an all-new design was ready.

P1: THE FIRST PROTOTYPE

They quickly got to work. Draughtsman Harry Summers got busy on detail work such as the oil pump, which was driven from a vertical shaft off the inlet camshaft. The upper part of this shaft was also used as the distributor drive – for the prototype, this was from a 6-cylinder car, with every other post taken out, while the contact breaker itself (with just one set of points) was driven off the exhaust camshaft. To get a running machine as quickly as possible, lots of standard parts were used, including the Bonneville gearbox and clutch. There was enough space between the gearbox sprocket and the back of the usual clutch position to move the clutch there, which had the benefit of narrowing the width between the footrests. A gear primary drive (‘for the sake of being modern’, according to Doug Hele) replaced the usual chain. The crankcase, in three sections, was sand cast and of course vertically split.
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The prototype triple was up and running relatively quickly.
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The TR3OC’s restored P1 later went on display at the National Motorcycle Museum.



The various parts were made and assembled, and test bed results showed great promise, the new engine producing 58.5bhp at 7,250rpm, though there were signs of overheating. There was clearly some urgency about the project, because the triple was soon mounted in a modified Bonneville frame and registered for the road on 5 February 1965 (frame number 65/750/1). The end result had many differences from the production triple, including twin-style rocker boxes, part-circular webs on the crank, the oil pump position and a cast-iron barrel. By now it also had a code name – P1.

At last the great day came when Triumph’s first triple would move under its own steam. Les Williams later recalled that most of the experimental staff had gathered to watch, including Bert Hopwood and Doug Hele. The bike fired first kick and Harry Wooldridge revved the engine, only for the gear primary drive to set up a tremendous clattering. ‘Apparently we were not very good at making straight-cut gears,’ said Les.
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The P1 was a mixture of old and new parts.



Still, the important thing was that Experimental had a running prototype and could get on with the serious business of testing it. Naturally the test riders were keen to have a go, and Les Williams remembers riding the prototype around the factory site, including a road at the back, which narrowed between two buildings. Blasting the triple through the narrow space, he was treated to that famous howl, which annoyed the workers on either side but underlined one of the bike’s most distinctive (and enduring) features. Apparently a 180-degree crank version was tried, but it gave a less pleasing note, like a 4-cylinder engine with one pot not firing.

Norman Hyde remembers his first sight of the P1, underlining that despite the team’s efforts to keep it narrow, it was still a far bigger beast than the twins most riders were used to. ‘The triple looked so big and heavy when I first saw it,’ he said. ‘But I enjoyed riding them – they seemed big but we would always nail them in testing, with two-position throttles (off, or full on). When testing there’s no point in doing anything less.’ Jim Lee, another ex-Meriden man, also remembered riding the P1. ‘I thought it handled like a piece of string, but the power-to-weight ratio was very high. The production frame, which Doug Hele had a lot to do with, was much better, because Doug was brilliant at sorting frame problems out.’

ON THE ROAD

Once out on the road, those early signs of overheating reappeared, with different temperatures between the cylinders – one measurement at 7,000rpm on the exhaust rocker box showed 140ºC (284ºF) on the centre cylinder and 200ºC (392ºF)on the right-hand one, while the centre downpipe was glowing red. The test riders loved the performance and the fact that the bike was so smooth at high revs, though there was a vibration period at 4,500rpm. The primary rattle was reduced (but not eliminated) by fitting a larger intermediate gear, though this gave an audible whine until the engine warmed up. Initially the carburettors were controlled by three separate cables, which not only made for a heavy throttle but put the carbs out of synchronization as the handlebars were turned, changing the radius of the cables. The answer was a single cable to a junction box.
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Doug Hele’s goal was to minimize the triple’s width, and he succeeded.
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The prototype triple was being tested on the road by early 1965.



Meriden was only a few miles from the M1 motorway, which was a convenient place for high-speed tests in the days before the 70mph (113km/h) limit, and riders were able to keep up three-figure speeds, though on one 120mph (193km/h) run Harry Wooldridge noticed that the oil in the tank was actually starting to boil, which obviously wouldn’t be good for bearing life. Bert Hopwood suggested a cast aluminium oil tank with external finning, though this made little difference.

Then Harry Wooldridge mentioned an oil cooler, as used by the VW Beetle engine. It so happened that a friend of his was a VW dealer, so he nipped round there and asked to borrow a cooler. Sited next to the timing cover, it didn’t look pretty but did the job. ‘It looked awful but it worked,’ remembered Harry, ‘and no matter how hard the bike was ridden the oil stayed within acceptable limits.’

Jaguar Cars, of course, were just up the road from Meriden and they too used the M1 for high-speed tests. Harry came back from one run having been doing battle with a test Jag; back at Meriden, Doug Hele asked what rpm the bike had been pulling in top gear, got out his slide rule and worked out a speed of 124mph (200km/h). As for the oil cooler, that was swapped for a Mini Cooper unit, which was found to have the least resistance to flow and best effect on cooling.

Early Problems

So the performance was exciting, but teething troubles were coming thick and fast. Not only did that bigger intermediate gear in the primary drive whine until it warmed up, but the primary gear bearings wore out quickly. Needle-roller bearings helped, but then the casings proved inadequate. The multi-plate Bonneville clutch was unable to cope with the triple’s power, and clutch slip was found to have been caused by the bonded plates’ driving ears being ripped off. All these issues would be solved as the R&D went on and P1 became P2, but in the meantime the clutch was an Achilles heel. One day the workshop were told that a delegation of police would like to see Triumph’s exciting new prototype. The clutch was dismantled at the time, but the fitters were able to quickly find enough clutch parts to get the bike going again. It held together for demo ride, but the police weren’t impressed by that noisy primary drive.


[image: ]

Amal Monobloc carburettors and twin-style rocker boxes marked the P1 out from later prototypes.



Other troubles were scarier, as the P1 had a tendency to catch fire. Three Amal Monoblocs were fitted, the outer two float chambers being removed and the centre chamber supplying all three carbs. It sounded neat, but when the centre chamber was tickled for starting, excess fuel could drip down onto the distributor. The bike once caught fire while Doug Hele was riding it into work one morning. Thinking quickly, he stopped and extinguished it with water from a nearby horse trough, and only the paint was singed. There were also problems with fuel frothing, something cured by mounting the Amals on a manifold, in turn mounted on the head by rubber hose to metal stubs.

The P1’s crankcases were the same style as the 650cc twins, and the close fit of the triple’s crankshaft meant there was no room for oil to sit at the bottom of the case before being scavenged. Instead, it was picked up by the crank and hurled around the engine, blowing it out of the breather tube, and an engine test in July 1965 mentioned this happening at high revs. A more generous sump cured that. The P1 engine also suffered from high oil consumption; various different sets of scraper rings were tried, but it was always a compromise between scraping and bore wear. Eventually it was found that the bores needed a certain amount of roughness to hold the oil and prevent scuffing during running-in.

Some changes didn’t reach production, such as the rockers with a ball-ended adjuster over the pushrod and a radius pad over the valve, in an attempt to lessen valve head indentation, which it did. Another idea was the use of self-locking nuts on the bearing caps, purely as an aid to the production process. Alan Barrett looked into it but found that the extra torque needed to overcome the nut’s friction caused the bearing shell to distort and lose its roundness. There were also main bearing failures as the mileage mounted. The bearing supplier (Vandervell) blamed this on sand left from the aluminium casting, but it was found to be down to the traditional white metal, which couldn’t cope with the higher revs and loadings of the triple. Lead-bronze bearings (another Mini Cooper contribution) were the answer, first with the Mini items, then Ford Cortina big-end shells used in the triple’s main bearings by grinding the crank journals down by two thou and enlarging the bearing housing slightly.


[image: ]

The Trident & Rocket 3 Owners Club made a superb job of restoring this P1.



One major and recurring problem was the seal between the cylinder head and barrel. There were different expansion rates between the P1’s cast iron barrel and its alloy head and crankcases as the engine heated up and cooled down. This meant oil leaks between head and barrel, and head gasket creep, as Norman Hyde remembered.


The first gaskets were of steel, but they didn’t seal as well as they should. Various things were tried – dowels to locate the gasket, and a wire mesh type of gasket with a metal ring to seal around the bore. With the ring, bare wires would be exposed to the bore and glow red hot.



An alloy barrel promised to cure all of this, with the bonus of better cooling and a weight saving thrown in. Of course, an alloy barrel needed liners, and the cast iron liners tried first didn’t work, again because of different expansion rates causing them to come slightly loose in the barrel when hot, allowing oil into the tiny gap. This could be cured with an interference fit, but this in turn caused the outer barrel and liners to distort. Austenitic liners would be the eventual solution, as their expansion rate was closer to that of the alloy barrel. The same was true of the cylinder head bolts. Steel bolts expanded less than the barrel, which compressed the gasket, and as the barrel cooled again, the torque on the bolt was lost. Austenitic bolts cured the problem.

There were electrical puzzles to solve too. Several types of coil were tried before the best was arrived at (the Lucas HA12). More mysterious was the tendency for Lucas alternators to lose their charging ability on the triple after about 1,000 miles (1,600km). Development engineer Alan Barrett was given the job of finding out why, and discovered that metallic debris was collecting in the spare holes in the stator insulating cheeks. When the alternator was working hard, magnetic flux was compressing this debris and causing a short circuit to earth. It was a difficult one to solve because when the engine stopped and cooled down, the debris expanded and the problem apparently disappeared. Encapsulating all the alternator coils in resin was the cure.
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650 c.c.

AGAIN TRIUMPH EXTENDS THE
LEAD IN THE HIGH PERFORMANCE
GROUP OF MOTORCYCLES WITH
THE-TWIN CARBURETTER
650 c.c. BONNEVILLE 120.
OFFERING THE HIGHEST
POSSIBLE PERFORMANCE FROM
A STANDARD PRODUCTION
MOTORCYCLE, THIS MODEL IS
THE CHOICE OF THE MOST
EXPERIENCED RIDERS. A 650 c.c.
BONNEVILLE ENGINE HOLDS
THE CURRENT WORLD SPEED
RECORD OF 224.57 m.p.h. FOR
TWO WHEELED MACHINES, A
PROUD TITLE WHICH IS
UNDERLINED BY THE
NUMEROUS SUCCESSES WHICH
THE BONNEVILLE HAS
ACHIEVED THROUGHOUT THE
WORLD.

650 c.c. TWIN CYLINDER ENGINE AND GEARBOX
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Strong bones for strong muscles

A man’s power comes from his muscles, a motor-
cycle’s from its engine. But just as muscles can
only function in a framework of strong

bones, so a Triumph engine needs a strong
framework to harness and contain its world-
beating power. The Triumph frame is of the cradle
type, a single rigid unit of brazed tubular steel
components—with the engine mounted

on wide rear engine plates, a Triumph

feature for greater rigidity. New de-

sign features include a

modified steering head angle for better road hold-
ing, plus built-in steering lock barrel and fairing
mounting bosses ¢ From drawing board

to test ride, all Triumph machines receive

the same meticulous and expert attention.

High precision in the factory means high perform-
ance on the road. And high performance

matched by top reliability is what you

get from every Triumph motorcycle.

Your dealer has a model for you

from 200 ce to 650 cc.

PRECISION - POWER ' PERFORMANCE






OEBPS/images/Ch1_009.jpg





OEBPS/images/Ch1_008.jpg





OEBPS/images/Ch1_007.jpg





OEBPS/images/Ch1_006.jpg





OEBPS/images/Ch1_005.png





OEBPS/images/Ch1_004.png





OEBPS/images/Ch1_003.jpg





OEBPS/images/pg_1.png
TRIUMPHTRIDENT
" BSAROCKET 3

THE COMPLETE STORY





OEBPS/nav.xhtml






		Cover



		Halftitle



		Title



		Copyright



		Contents



		Acknowledgements



		Timeline



		CHAPTER 1 FIRST THOUGHTS AND THE P1



		CHAPTER 2 P2 AND THE BOYS FROM OGLE



		CHAPTER 3 1968–70: GOOD NEWS, BAD NEWS



		CHAPTER 4 1971–3: FIGHTING BACK



		CHAPTER 5 HURRICANE!



		CHAPTER 6 1974–5: FIGHTING ON



		CHAPTER 7 LAST CHANCE: THE T160



		CHAPTER 8 DESERT SWANSONG: T180 AND THE CARDINAL



		CHAPTER 9 RACING: A BLAZE OF GLORY



		CHAPTER 10 TRIDENT RETURNS



		CHAPTER 11 TRIDENT ADVENTURES



		APPENDIX I NORMAN HYDE: SPEED RECORDS AND LIFE AFTER TRIUMPH



		APPENDIX II THE LES WILLIAMS LEGEND



		APPENDIX III PRODUCTION FIGURES AND DATES



		Bibliography



		Index











Page List





		1



		2



		3



		4



		5



		6



		7



		8



		9



		10



		11



		14



		12



		13



		15



		16



		17



		18



		19



		20



		21



		22



		23



		24



		25



		26



		27



		28



		29



		30



		31



		32



		33



		34



		35



		36



		37



		38



		39



		40



		42



		41



		43



		44



		45



		46



		47



		48



		49



		50



		51



		52



		53



		54



		55



		56



		57



		58



		59



		60



		61



		62



		63



		64



		65



		66



		67



		68



		69



		70



		71



		73



		72



		74



		75



		76



		77



		78



		79



		80



		81



		82



		83



		84



		85



		87



		86



		88



		89



		90



		91



		92



		93



		94



		95



		96



		97



		98



		99



		100



		101



		102



		103



		104



		105



		106



		107



		108



		109



		110



		111



		112



		113



		114



		115



		116



		117



		118



		119



		120



		121



		122



		123



		124



		125



		126



		127



		128



		129



		130



		131



		132



		133



		134



		135



		136



		137



		138



		139



		140



		141



		143



		144



		142



		145



		146



		147



		148



		149



		150



		151



		152



		153



		154



		155



		157



		156



		158



		159



		160



		161



		162



		163



		164



		165



		166



		167



		168



		169



		170



		171



		172



		173



		174



		175











OEBPS/images/Ch1_002.jpg
\
«’ﬁ,,M KING, |
i \!-PAI e
L il |
CALGUTTA

3&“)\“" h\ FWJ )\i\l

'iw"






OEBPS/images/pg12_1.jpg
(Above) Comising of thres
{Cparace 225 . air<ooled
otroke nks coupled
{opeiher 8y dops. thi ex-
pemarl” for ‘Eatld
Tives-in-ling” _cagine
never resched the. pro-
dicion wage.

‘snag? Let's examine the proposition 1m|:m\ml\y [‘mm
il e, for ressons which wil be. mentioned 1a
=

o g0, The ‘et two are interconnactd, 20 let’s ke

A Fair Comparison

Space {orbils  couiparioa o the simight thred with
vty othe conceivable ayout, Tt s genersly soggeted
12'2n alaraive 8 the Sl fouts 30 ot 1 compars
et I pactcaa.” The' reader il gathes cama
1108 ituaion with e 1o oiber ger armnge:
Tments aa we o sk

Forther, or iirmes, 1o both paginee be of the sume
ol cyldr cxacly b Gt vy 3 i
mctoroycl engioes o/ gded;  (In. the. car world,
eaiag sse 55 by . formala whic ignorse ke s
8 it 1 0. Hiflront valog for the rlative
merts of the twb types) Avother sépultion we must
ke i Gt the el santa of dsgn sl b
T s i oth engiows.  Tho same stokefbom Tt
for fastance the same  ration. between Jength ad
Ginoter 6 the pison, enlr ORIy und. 0, 0

December 11, 1941.

The Three-in-Line Power-unit
Has Always Attracted Designers
But It Has Yet To Reach the
Stage of Successful Production

By
P. WILLOUGHBY

A beautiful example of clean design. made originatly in

750 Cc. form and Iaer incressed to 1,000 c.c. apacicy

the three-cylinder water-cooled two-stroke Scott vas

 faciating machine (0 ride bt very few exampies
were made.

Thersate two aspecs of hi sabject of cot, one b
concened with the smple prodscton cost o8 & * clean
et basi, whereas tha other turoa up  cecam.
Minces which may. already exiat i any particular
Betory
€ we consder, sy, & 750 .. job with sioke equal
0. baxe, thi dizmension will bo 62 mm. for a four and
8.3 T o  three. Taking those fgures and allowing
normal values for wall hickbesses 3ad spaces between
Cylinder, the fous is about 2 per cent. longer than tha
Siee. & substantial diference
Length and Height
Incidentaly, that may well be th princpal advania
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in only two bearings and has to take a 30 per cent,
bigger thump per cylinder. The four-cylisder crank:
shaft can conveniently have a centre bearing and can
thus be of lighter section so that despite its extra Jength
it s no heavier.

Then again, although the three has fewer valves,
fappets, pistons and so on, thess are all heavier.
Following arguments similar o those already used, 4t
can bs shown that the weight of a set of any of these
components s proportional to the total capacity of the
engine and doss not depend upon the number of cylin-
ders. In practic, limitations of foundry practice

Produced experimencly and ool recedy discloned
€0 the technical Press, the & h.p. three.cylinder Austin
ar unic s virtually'three-quarters of that firm's
famous baby four-cylinder engine. A marked vibra.
tlon period has been mentioned a1 o erticiam.
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Why Not Three Cylinders?

give the advantage to the Iarger pisce, that is o say,
0 tho throe-cylinder engios; but, in the drawing ofice,
caleulations will be brought fo the nearcst suitable
frtction or millimetre and that i just as lkely to throw
the balance the other way. Broadly, then, there is still
00 differeaice in weight or cost between the two types.

However, there are parts to which this does not apply.
Flywheel weight goes up rapidly as the number of
eylinders is reduced, If there is to be the same smooth.
ness of torque.1f the latter is merificed, the 4
mission system must be either heavier or less relia

Similacly, timig gear must be stronger o stand the
s rogular camsbaft torgue of the three, Rather a

er_carboretier would probably be necesiry, 100,
because of the less continuous induction.  So altogether.
f the job is staring from a clean shoet, the threo may
well by alightly more costly than the four, and it wil
certainly bo heavier, if only because of the fSywheel
requirements.

Using Production Jigs
Very rarely, however, doss an cagine come  into
existenco. without Togard. {0 existing candiions 1o the
factory of fts birth," Most of the big-producion car
factories, for instance, alteady make § b st To
bulld 5o 6 .p. Jobs of which many are iaking for
the post-war cconcemy market, very many 8 hep. arts
would bo precasly the right size for a fhrce. - Exiting
Jig, tools 4nd. gavges could be wsed 4nd threlone pre
dicion conts might be lower thah for & 6 hp. fons
1n tho motorcycle workd, f00, It is possible that various
parts of, say. a 250 c.c. single could be used to build
57750 . three, although " expericace. suggess. At
diffreat clearances might be atcossary 3nd.that woud
destroy some of the expocied beneft B
What abous power?  For sheer maximm output he
four should win, It as the same capacity bt it wil
run fastr because of its shorir stroke. and Nghter
reciprocating. parts.  For touriag purposes, Bowewer.
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