
ROAD TEST:

Yamaha XV920R
“A skittish motor-bike with a touch of blood in it is better than all the riding

animals on earth. — Lt. Col. T.E. Lawrence 

BY STEVE THOMPSON

The big news on May 19,1935 in 
England was the crash of Lt.

Col. T.E. Lawrence, who jammed 
himself and his motorcycle 
through a hedge trying to avoid 
traffic. But as newsworthy as Law­
rence of Arabia’s death was, no less 
so was the bike he was riding. In 
the mid-Thirties, the Brough Su­
perior was very hot stuff indeed, 
touted by George Brough as “The 
Rolls-Royce of Motor-Cycles,” 
and evidently thought so by a 
small but highly visible and so­
cially impressive list of owners.
And centerpiece of the Brufsup 
SS100 was an engine that even in 
1935 had become as familiar to 
motorcyclists as gravel rash: a big- 
inch vee-twin.

A lot has changed since Law­
rence high-sided into history, but 
motorcycling’s love affair with the 
vee-twin has never really dimmed.
The list of famous and enduring 
vees is recognizable to any motor­
cyclist from any era since the Thir­
ties, comprising as it does names like Vincent, Harley-Davidson, 
Indian and Ducati.

To that list, of course, was added the 750cc Yamaha Virago this 
year. It was a much-heralded, much-applauded attempt by Ya­
maha to cash in on a rich vein of moto-lore while capitalizing on the 
company’s own Special understanding. But now, to every 10 Vir­
agos that sit on Yamaha showrooms has been added at least one of 
a different version of the same basic frame and engine. In Europe, 
its primary market, the bike displaces 980cc and is painted either 
red or silver. Here, because of a smaller bore-size, it is a 920, is 
available only in red and with a “more conservative” handlebar. 
Otherwise, the XV920R is a Yamaha TRl.

Yamaha officials say the TRI/920 is not simply a testing-of-the- 
Eurobike waters here, because, they say, they know that a market 
for Euro-concept machinery does exist—as cycle guide pointed 
out in its exclusive test of the Euro-XJ650 (November 1980). The 
market is, they readily admit, a smallish one, made up of older, 
experienced riders who have enjoyed the zap of multicylindered 
life but are searching for a new kind of ride—a search that usually 
leads them to BMW or Ducati.

The benchmarks for the 920, therefore, are not bikes like the 
Kawasaki GPzllOO or Suzuki GS1100, but the BMW R100 or 
Ducati Darmah. This means that, to be successful, the 920 need

not be a drag king, but must have 
an appetite for low-effort speed 
over long stretches of two-lane, 
must produce good fuel economy 
at those speeds and must possess 

. grace under pressure.
Yamaha has chosen to meet 

these demands not by the usual 
European methods of building 
street bikes descended from racers 
which are then refined on the au- 
tostrade, but by the more usual 
Japanese method of design-for- 
the-job. Yamaha has already been 
successful with this approach with 
its Specials, the Maxim and Euro- 
XJ650 and, lately, the Virago.

The analysis must have con­
vinced the engineers that a radi­
cally new vee-twin wasn’t neces­
sary, because the Virago/920/TR1 
engine is derived directly from pre­
vious Yamaha single experience— 
which explains the resemblance 
between XT250 cylinder heads 
and the vee-twin’s heads. How­
ever, any resemblance to the push- 

rod vees of the past is pure illusion, because despite its clean 
exterior, X-ray vision would show you that the 920’s engine really 
is complicated indeed. Its single-overhead camshafts are driven by 
two separate sets of cam chains, each with a complex three-gear 
intermediate set and its own cush mechanism. It runs “back­
wards,” according to Yamaha, to use the jackshaft required to 
transmit power from the right end of the gearbox to the left-side 
shaft and chain drives. If the motor ran “forward,” the jackshaft 
would spin the final-drive devices in the wrong direction. And 
intake plumbing, in order to be kept away from a rider’s legs, 
directs air through a duct below the steering head, through the 
box-section welded-steel frame to an airbox under the lefthand 
side cover. The two 40mm Hitachi CV carbs nestle in the 75-degree 
vee between the cylinders, which are offset 24mm—the width of a 
connecting rod’s big end. And two separate oil pumps keep it all 
alive.

All the variants of this engine use the same stroke, varying dis­
placement by bore size, and all have the same power characteris­
tics. They pour out torque by the bushel, but peak power is 
modest—as you’d expect, given the valve areas, compression 
ratios and design rpm. Like the Virago, the 920 is happiest at low- 
to-middle rpm; it runs out of steam at about 6500 and the extra 500 
rpm to redline aren’t worth the effort. The 920 pulls like a tractor
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XV920 Continued

from 2000 and delivers a nice snap around 
4000—just the sort of powerband for easy, 
low-effort riding.

Some of the Virago’s complexity has 
been avoided in the 920 with the elimina­
tion of shaft drive. In its place, Yamaha has 
used an all-too-rare alternative—the fully 
enclosed chain. Packed in a liter of lithium 
grease, the 630 chain should be good for 
30,000 miles under optimum conditions, 
according to Yamaha. Its main advantage, 
however, in the 920 mission-profile, is its 
unsprung-weight loss.

In the appetite-for-speed department, 
therefore, the 920’s drivetrain shows little 
unusual. The five-speed gearbox, electric 
starter and transistorized ignition would 
have competed for front-page news with 
Lawrence in 1935, but today it’s all SOP. 
Similarly, despite the hoopla, the Mono­
shock suspension is, while interesting, 
hardly revolutionary, since its predeces­
sors have armed many a YZ motocrosser. 
Its main advantage on the 920 is its full 
adjustability; like the Virago, it employs a 
five-notch damping adjuster knob under 
the right rear seat rail, operating a cable 
that alters internal damping in the nitro­
gen-filled De Carbon monoshock. Next to 
the knob is the air valve for shock preload, 
and the front fork uses air for preload, too. 
H-rated tubeless tires, double discs in 
front and a drum brake in back, and the 
swoopy curved-spoke “Italic” alloy wheels 
first seen here on the Maxim 650 complete 
the chassis.

A convenient rack to mount light luggage
But very little room in the trunk.

Accessible adjustment of the Monoshock
Damping and preload are right at hand.

But as mechanically unremarkable as 
the drivetrain and chassis are on the 920, 
the styling is quite another story. The mas­
sive quartz-halogen headlight leads the 
5.2-gallon gas tank and flared-up seat just 
as the XJ650’s did, to produce much the 
same visually front-heavy effect. However, 
Yamaha USA officials say that the Virago- 
jaded eyes of America seem to think the 
effect unpleasant—because, they say, of 
the unbalanced masses of the engine/gas 
tank and the rear end. Sans external shock 
absorbers or fat rear tire, the relationship 
is exactly backwards to most Yankee 
tastes, at least according to Yamaha. Fur­
thermore, the use of a fender that is at­
tached not to the rear subframe but to the 
swingarm creates visual disorientation in 
some folks, as does the small black rack 
that encircles the taillight and security- 
chain stowage box. Regardless of the es­
thetic effect of this combination, the 
human-factors result is just what the 
sport-touring doctor ordered. With its 
slightly rearset pegs, tall tank and long
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seat, the bike gives riders up to six feet a 
comfortable, “in-rather-than-on” feeling. 
For taller riders, though, the American 
handlebar produces a too-upright riding 
position, putting too much weight on the 
buttocks and inner thighs, and making it 
seem as though there isn’t enough distance 
between footpegs and seat, a problem 
made worse by seat padding insufficient 
for long trips.

Sitting still in a driveway, the 920 seems 
only mildly promising as a contender in 
the European sport-touring stakes. It feels 
heavy as you slide onto the low seat, and 
quite long. This isn’t helped by the side- 
stand, which keeps the bike a little too up­
right, and therefore a little teetery. But 
once you swing the stand up (and to en­
gage first gear with the engine running you 
must, thanks to the starter lock-out- 
linkage), open the handlebar-mounted 
starting-circuit lever and punch the starter 
button, things get livelier.

Vee-twins make wonderful sounds, and 
the 920 is no exception. It fires up with a
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throaty rattle and thunks away with little 
hesitancy to take throttle after 30 seconds 
on the cold-start circuit. Because of the 
long exhaust pipes, its note is more BMW- 
like than Harley-like. The opposite, 
though, applies to the way it works as you 
ease it from driveway into traffic—and 
that’s a compliment. Minus the Beemer’s 
rocking-couple vibes trying to twist the Ya­
maha onto its side, the 920 can be ridden 
like a trials bike in traffic, which is to say, 
almost effortlessly at very low speeds. Its 
stability is wonderfully calming in go-to- 
work traffic.

But this bike is supposed to go to work 
at higher speeds, out where the Interstate 
offramp opens up the world of the sport- 
tour. On the way there, with its Mono­
shock damping set on the second-softest 
adjustment, the preload up front at 10 psi, 
rear at 25, the bike handles the rain 
grooves, expansion joints and Botts dots 
with a ride somewhere in the middle of the 
firm-but-okay zone. A hint of rear-end 
harshness, however, makes you uncom­

fortable about encountering any wash­
boards on the fast sweepers up the road.

Once there, the 920 provides some sur­
prises, all good. The bike pumps out a 
smooth flow of power from 2000 to 5000 
rpm, making deep downshifting super­
fluous. It bends into corners under braking 
with little effort, and, once in deep, pro­
vides good cornering clearance. In fast or 
slow turns, smooth or bumpy, the 920 
slowly demonstrates that it is a stable, pre­
dictable bike. Its pressed-steel-backbone 
frame does not provide the taut feel of a 
CB750F or a Ducati Darmah, but the 920 
works well at anything short of its absolute 
limits. And gradually, you discover that 
those limits are quite impressive—well be­
fore you’re chewing up the righthand 
footpeg or dragging the leftside stand pro­
jections, you are into pedigreed sport-tour­
ing territory. The Bridgestone tires hold 
predictably on dry pavement, the recom­
mended suspension settings allow plenty 
of suspension movement without teeth- 
jarring jolts on bad surfaces, and gradually
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XV920 Continued

the bike attains a flowing, relaxed feel.
It is not a roadracer. It has much less 

ground clearance than the XJ650, and the 
sedate manner of its power delivery and 
the amount of power to be had encourage 
quite another style—again, BMW-like is 
the proper reference, not only for its pow­
er, but for its level of vibration (the mirrors 
go into terminal blur above 5000 rpm) and 
even for its fuel economy. A day of sport- 
touring netted 47 mpg.

In ruthlessly operational terms, the 
XV920 is not a superlative machine. Its 
systems, from engine to suspension, work 
well but not brilliantly. It is not the fastest, 
not the best-handling, not the plushest 
motorcycle you can buy. And yet it is very, 
very important.

This is because, although it is not a bet­
ter BMW or Ducati, in one sense it has no 
rivals. That sense is its lineage; it is the first 
melding of traditional Japanese excellence 
in workmanship, fit and finish—with all 
the resultant benefits they imply—with 
this particularly European/American con­
figuration. At $3700, while not cheap, it is 
far more affordable than its European 
predecessors. And while it has detail flaws 
that typify new bikes in general and Jap­
anese bikes in particular (its weight, a tool­
box too difficult to remove and replace, an 
awkward release mechanism for the rear- 
hinged flip-up seat), as a first attempt, it 
has come close to being a bullseye.

Only refinement from real-world input 
will polish the 920’s sport-touring capac­
ity, but it can’t be stated strongly enough 
that in one area, the bike needs no devel­
opment at all. That’s the area between the 
driveway and first turn on Fast Road—the 
area, in other words, where most of our 
riding is done. There, the superb low- 
speed steering and low control efforts com­
bine with its instantly available torque to 
provide the rider with as close to a zero- 
effort urban/suburban bike as can be 
bought. The fact that the same machine is 
capable of high-speed performance so 
close to the very best from Europe gives it 
an appeal that Col. Lawrence and his peers 
would certainly have understood, since the 
Brough Superior SS100 gained its reputa­
tion not because it was the fastest of the 
day, but because its rider could be assured 
of a superb degree of workmanship, atten­
tion to detail and a splendid ride, slow or 
fast. For Yamaha to have de-fanged the 
big-inch vee-twin of the worst of its bad 
habits and mated it with such a stylish, 
competent chassis and suspension is no 
small feat, one that should not only make 
it front-page news in vee-land, but also ex­
actly the bike the sport-tourers of America 
have been asking for. •

Yamaha's vee-twin chugs air through ducts in the pressed-steel backbone
Relocation of some parts helps to keep the XV’s overall length down.

Swivels and joints for rearset controls
A long link with a Euro-riding style.

Monolithic shock in pressed-steel frame
Removing road thump from the thumper.
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Vee-Twins:
When It Comes To Angles, What's Right Is Right
• When the New Safety bicycle sup­
planted the Old Ordinary high-wheeler 
late in the nineteenth century, the vee- 
twin engine was already in existence. Ele­
gant specimens had been installed in 
steamboats since 1852, and one of the first 
of Gottlieb Daimler’s experimental high­
speed engines was a vee-twin. So by the 
time the motorcycle had begun to evolve 
out of the bicycle, the vee-twin concept 
was already available to those who wanted 
more than one cylinder for the engine.

At that point, though, the vee was 
wanted not for its power but for its 
smoothness; it might be no bigger in dis­
placement than the single-cylinder engine 
it replaced, but it vibrated less and was 
easier to turn over to get it started. That 
mattered more than most things, for there 
were no clutches then, just a belt running 
over pulleys fixed to the nose of the crank­
shaft and to the back wheel. If a rider 
wished to halt, however briefly, he had to 
stop the engine; to start, he had to push.

So it was logical, given that simplistic 
drivetrain, for the crankshaft to lie across 
the frame, parallel to the rear-axle spin­
dle. By 1901, when the New Werner laid 
the pattern for the century, it was seen as 
natural for the crankcase of the engine to 
be where the pedals of the pushbike had 
been. And when a twin-cylinder engine 
was demanded in place of a single, it was 
equally natural to fit the vee-twin in that 
same way into the so-called “diamond” 
frame of the New Safety bicycle.

That pattern has endured to this day: 
The vestiges of the diamond frame are 
still to be seen—stiffened here, articu­
lated there, altered in proportions but 
scarcely in principles—in most of today’s 
motorcycles. We’ve developed clutches, 
gearboxes, chains, shafts and all manner 
of driveline sophistications that didn’t ex­
ist in that day and age, but we still think of 
the motorcycle in terms of a layout that is 
as old as the century, and the vee-twin fits 
into the pattern as naturally now as then.

So Honda and Guzzi saw fit to set the 
cylinders across their frames rather than 
in tandem? So did other Japanese, other 
Italians and, earlier still, sundry English­
men before them. If it be a little and low- 
powered engine it will do no harm, and it 
might even protect the rider’s knees; if it 
be big and powerful, transverse torque re­
actions will, as in all longitudinal-crank 
musclebikes, be bothersome—except, of 
course, when countered such as with 
Honda’s ingenious contrarotating mass 
(the clutch in the CX500 vee-twin, the al­

ternator rotor in the flat-four Gold Wing).
Gyroscopic precessions can be coun­

tered in the same way. But if, as is the 
general rule, they are not, then they will 
affect the bike in some way no matter how 
the crankshaft is installed. In the tandem- 
vee, as in all transverse-crank engines, the 
spinning mass of the crankshaft and its 
weights, together with any flywheel at­
tached, rotates in the same plane and 
sense as the wheels—meaning that any 
attempt to bank the bike to the left will 
encourage it to turn left, which is all to the 
good. With the crank mass spinning in the 
longitudinal plane, a change in pitch 
(nosedive when braking, for instance) 
tends to disturb the bike directionally.

So far, then, everything looks favorable 
for a vee-twin with its crankshaft athwart- 
ships. That’s despite the fact that the rear 
cylinder can be masked by the front one 
to the detriment of its air cooling, which is 
why Ducati and others have set the front 
cylinder almost horizontal. Still, the 
frontal area of a vee-twin can be as slight 
as that of a single, bar the inch or two of 
offset necessary to accommodate two con­
necting rods side-by-side on a common 
crankpin. Moreover, the weight of the en­
gine can be carried very low without ad­
verse effects on the cornering clearance; so 
if the opportunity is taken to lower the 
rider as well, the whole lot can bank from 
side to side with ease and speed.

Then there’s the matter of vibration, 
the absence of which is a by-product of 
the included angle between the cylinders. 
And it is not for nothing that we call an 
angle of 90 degrees a “right angle.” Be­
cause for a vee-twin, 90 degrees works far 
better than any narrower arrangement, 
though there have been legions of vees 
with angles ranging from 80 down to 26 
degrees. The beauty of the 90-degree vee 
is that it leaves no primary forces unbal­
anced: As the No. 1 piston reaches Top 
Dead Center and stops momentarily, No. 
2 is at midstroke and moving at its fastest. 
No. 1 is completely balanced by the cen­
trifugal force set up by the crank’s coun­
terweights, and No. 2 has only the second­
ary force acting on it. Every 90 degrees of 
crank rotation sets up a similar situation. 
And better still, the vertical components 
of the secondary force always cancel each 
other, so all that remains is a resultant 
from the horizontal components, a shake 
in the plane of the cylinders and perpen­
dicular to the bisector of their included 
angle. The shake alternates in direction 
four times per revolution, but its max­

imum value is less than half that of the 
maximum primary force that has been so 
neatly eliminated.

The snag is an uneven exhaust beat, au­
dible evidence of unequal firing intervals. 
On a 90-degree vee-twin there are two 
power strokes separated by an interval of 
270 degrees, followed by a 450-degree wait 
for the next one.

Obviously, the firing intervals become 
more evenly spaced as the vee angle is de­
creased from 90 degrees toward 0 degrees, 
a layout which would constitute a parallel 
twin. But the further the angle gets from 
90 degrees, the less self-canceling are the 
effects of engine imbalances, resulting in 
more vibration to contend with.

The effects also are negative when the 
vee is opened wider than 90 degrees, ex­
cept that a vee-twin engine is perhaps its 
absolute smoothest when the included an­
gle is a full 180 degrees—a flat twin, if you 
will—because it offers even firing inter­
vals in addition to perfect primary and 
secondary balance.

Invariably, however, the included angle 
selected for any tandem vee depends 
largely upon two factors seemingly unre­
lated to engine design: the ideal wheelbase 
of the chassis and the desired appearance 
of the entire motorcycle. A vee of 90 de­
grees tends to produce an extremely long 
and not particularly gracious-looking mo­
torcycle by popular standards, no matter 
how the cylinders are positioned. That’s 
why so many designers have chosen nar­
rower included angles, knowingly sacrific­
ing some inherent right-angle smoothness 
to achieve the proper look and length. Ya­
maha’s XV series vee-twins are perfect 
examples, and it is only through extensive 
computer studies into vibration control 
that the designers were able to produce a 
75-degree vee-twin that is smoother than 
most 90-degree engines.

Thus the vee-twin engine cannot be dis­
missed; as we have seen, there are too 
many ways in which it so well suits the 
concept of a motorcycle. It has changed 
with the passing years, as everything 
must; engineering has made its own long- 
legged strides, and today’s off-beat am­
bler sounds less like a galloping horse and 
more like a pair of Oerlikon cannon run­
ning amok. It may not have as many cylin­
ders as other motors, but it may well have 
more valves; it may yield no more power 
but may well be more frugal; and although 
it may have less incorporate behind it, it 
may yet have a longer future before it.

—L.J.K. Setright
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