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GENE BUTERA

The first ever:

a head-on

showdown

between the all-out road burners. All together at the same time and factory tuned.

We tested them for acceleration and braking. And around a road race course

to check handling. They were sharp and very fast and most were almost stock.




* 1969 was the Year of the Superbike. Nearly all
of the manufacturers produced a big fast motor-
cycle last year. The newer ones had problems at
first: some of the test bikes, when we first tested
them, weren't as good as they should have been.
We wondered how the bikes stacked up now that
everyone had had at least a year to sort out prob-
lems. We made some phone calls and the Cycle
Big 7 superbike Comparison Test was on.

The following letter was sent to the seven U.S.
representatives of the superbike factories:

Here are the particulars on our seven-bike per-
formance comparison test:

1) Motorcycles must be stock; Jess Thomas,
our Technical Editor, will inspect all bikes to as-
sure that they aren't ringers. Which is not to say
that they can't be good, well-prepared motor-
cycles. Give us the best you've got, but keep it
stock.

2) Motorcycles must be 1969 models.

3) For the cornering and braking evaluations,
we'd prefer that you use either Goodyear or Dun-
lop roadracing tires.

4) Drag slicks will be optional for the acceler-
ation tests. A complete rear wheel, with the slick
mounted, would expedite matters.

5) Use the gear ratios of your choice—as long
as the components are available to the buying
public. You may switch ratios during the test if
you wish.

6) Stock mufflers and aircleaners must be used
and they must be mounted in the standard posi-
tions. No raised mufflers will be permitted.

7) All riding and evaluation will be done by
Jess Thomas or Cook Neilson. The number of
acceleration runs permitted for each motorcycle
is unlimited, within the hours allotted by the test
facility. Acceleration runs will be done last, to
fry to save the engines.

8) A tuner will be permitted for each motor-
cycle.

9) Only one bike from each company may par-
ticipate in the tests, but bring as many spare
parts as you like.

We think this test will result in the most impor-
fant and controversial article that has even been
published in any motorcycle magazine. The logis-
tical details have already gotten gigantic, our
editorial budget has been strained, and by the
time the test is completed, I'm sure we'll all be
wrecks. But, itll be exciting and worthwhile.

Very truly yours,
Cook Neilson, Editor.

Response to the invitation was immediate and
overwhelming. Everyone we invited jumped at the
chance. And some people we didn't invite, wanted
in. But we limited the field to the genuine super-
bikes: the ones that have proven themselves in pro-
duction roadracing and at the drag strips all year.
We wanted to find out which bikes were best in the
three critical measurable tests universally used for
comparing performance machinery: acceleration,
expressed in quarter-mile drag times; stopping abil-
ity in 60 mph panic stops, expressed in the G-force
generated; and a combination of acceleration and
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braking plus cornering ability, expressed in lap
times around a road race track. These were all to be
stock bikes, but as it turned out some of the par-
ticipants were either too eager to do well, or not
careful enough to check the components in the
bikes they sent us. Stockishness was marginal in
a few cases.

We rolled into Orange County International Race-
way at a leisurely 10:30 on Wednesday morning,
and there were all those beady eyes again: some-
what more than the 14 we expected. We said good
morning and shook hands all around and pulled out
the tape measures and calipers and nearly every-
one relaxed—slightly. All those measurements don't
mean much, considered individually, but | knew
they'd come in handy later, trying to figure why
something worked the way it did. Wheelbase, swing-
arm length, seat height, and trick stuff like that. So
we walked around, making thumb prints in the
seats and kicking tires while trying to recall the
character and feel of each bike from the road tests
we'd done earlier in the year.

After the session of getting re-acquainted with
all the bikes and taking their measurements, we
asked all the tuners to take their bikes to the drag
strip finish-line area for the braking test. On the
way down, two of the guys stopped and drained off
all but about half a gallon of fuel. Gas weighs about
6 Ibs per gallon.

We started the braking test by first running each
cycle through the quarter-mile traps' at exactly
60 mph indicated on the speedometer, to get the
speedo error. This speedometer-error number gave
a true speed to plug into the acceleration formula.

After resting a few minutes, we decided to try
the Sportster. It was very apparent that the speed
was lower, because of the speedo error, at the brak-
ing point. When | pulled really hard on the front
brake lever, the forks compressed completely,
transferring much of the weight to the front wheel.
It is very hard to keep from locking the rear wheel
at this point, because there is so little weight on it
and because the rider is so busy working with the
front. You can usually get away with pulling the
front brake very hard when the speed is high, but
once the brake is getting hot and the wheel's rotat-
ing force is decreasing rapidly, it's often necessary
to release some of the lever pressure to keep the
wheel from locking. A motorcycle will stop best
when the wheel is treading that fine line between
maximum braking and locking the wheel. The Sport-
ster showed very little tendency to lock the wheel,
though, and it came to a straight stop in 69 ft. (The
bike would have stopped quicker, if | hadn't needed
to waste time in manually closing that miserable,
non-spring-loaded, friction-fit throttle.) Using this
value, we can compute its stopping force in engi-
neering terms that will consider the speedo error.

From a high school physics book we get the for-
mula for acceleration:

Acceleration = 1/2 (speed)?

distance
Since acceleration is defined as "the rate of
change in speed", it is used to measure positive
and negative rates of change. In other words, how
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much the speed changes per unit of time used,
regardless of whether the speed change is to the
faster or slower side.

Since acceleration is usually spoken of in terms
of feet-per-second per second, we will have to
translate the true speed of the bike from miles-per-
hour (mph) into the feet-per-second terms. The
constant relationship between mph and feet-per-
second (ft/sec) is22/15. The true speed of the
Sportster at an indicated 60 mph was 49.66 mph.
Multiplying 49.66 mph X 22/15 gives 72.75 ft/sec.
Plugging this speed into the formula gives:

Acceleration = 1/2 (72.5 ft/sec)®

69 ft
2650 ft/sec” = 38 4ft/sec”
69

38.4 ft/sec? is read: 38.4 feet-per-second per
second. This is the average acceleration over the
whole 69 ft.

Most automotive literature expresses braking
acceleration in terms of Gs. One G is the force that
the earth exerts on an object in its gravitational
field. If an object were dropped toward the earth
and there were no outside forces, such as wind
drag, the object would accelerate in speed at the
rate of 32.2 ft/sec®, until stopping at impact. If
anything forces an object to accelerate at the
same rate as gravity, that force is called 1 G. So,
if we divide the rate of the braking acceleration by
the force of one G, we get the braking force in Gs:

38.4 ft/sec?

32.2 ft/sec?

This way of testing gives a slight advantage to
the machine that has the lowest true speed at an
indicated 60 mph. All brakes start to fade some-
what, even during a single stop. The faster a cycle
is going, the greater the effect of fade will be.

The Triumph brakes felt spongy, no matter how
far outward the lever was adjusted. At a certain
point of adjustment, the shoes started dragging
with the lever fully released. | left them adjusted
that way. Most of the spongy feel was due to the
compressible stop-light switch in the outer cable
housing. With the brake adjusted to maximum pull,
| could pull the lever all the way to the handlebar
without the wheel even hinting at a lock-up. The
bike felt very secure and safe, and stopped without
swerving in 92 ft from a true speed of 54.64 mph,
developing a G-force of 1.08.

Worst brakes of the whole bunch belonged to the
Norton. The loading of the brakes is a respectable
9.5 Ibs of machine and rider for each square inch
of drum area, but the design doesn't live up to its
potential. The relationship of the actuating geome-
try of the double-cam mechanism to the lining
material is not sufficiently developed. You could
hear squeaking sounds and feel the shoes grab-
bing long before the drum got hot enough to start
fading. Even with the wheel bordering on locking,
the bike felt like it was free-wheeling, compared to
the other machines. Lurching and whining to a
stop, the Norton used up 107 ft from a true 56
mph, for a force rating of .98 G. This is poor only
when compared with the other superbikes: the best

street cars, with power 4-wheel discs only pull
about .9 G on the same surface.

BSA's Rocket 3 has the same brakes as the
Triumph and performed about the same. As men-
tioned before, the BSA's true speed was consider-
ably higher than any of the others, so the fade effect
was greater. From a true 60.52 mph, the Rocket
stopped in 119 ft, to create 1.04 G.

Even though many designs are very similar, the
performance and feel may vary drastically. Often
the rider must learn a different technique to get
the best performance. When | was adjusting the
cable slack on the BSA, | was trying to get as much
lever pull as possible without getting any drag
when the lever was released. That was a mistake
with this brake. The brake has an actuating cam
at the leading end of each shoe, like all double
leading shoe brakes. But the trailing ends of the
shoes are not fixed on positive pivots, as most are.
The flat trailing ends are free to slide on their
anchor pin, supposedly to allow better alignment.
The pdain backside of each actuating cam serves as
the pivot pin for the other shoe. When the hand
lever is pulled and released, the shoes don't pivot
out of contact with the drum: they are pushed along
the pivot by the rolling friction of the actuating
cam. The trailing side of the shoe rubbing against
the drum is what | heard when making the cable
adjustment. | learned later, during the road test,
that this slight rubbing is not harmful. After the
wheel is turning, the shoes cease to rub. The only
way | could get good stopping on the BSA front
brake was to adjust the cable so that the shoes
dragged slightly when the bike was still. At this
point, the lever could no longer be pulled all the
way to the grip, but the action still felt spongy. The
outer cable should be stiffer and less compressible
and the stop light switch should operate directly off
one of the levers.

No amount of adjusting and fiddling would make
the Triumph brakes work as good as those on the
BSA. Break-in time seemed to be the answer. The
BSA had 18,000 miles on it; the Triumph had 800.
The Triumph shoes were only making about 70%
contact and the BSA shoes were showing full con-
tact. The Triumph drum was still shiny silver-
colored, while the BSA drum had turned straw-
brown from the heat generated.

All comment so far has pertained to the front
brake only. The rear brake does so little work in a
panic stop that the only concern is that it does not
lock and cause a swerve, or start the rear end of
the bike hopping. It is always possible to stop
faster with the wheels tracking and making con-
stant road contact.

If you go out to practice this kind of panic stop,
do not clamp on the front brake as hard as you can
the first dozen or so times. The first few times you
lock the wheel, you'll inevitably crash. Take your
time, learn the nature of the brakes, and wear a
good helmet.

The disc brake on the front of the Honda is ab-
solutely fantastic. It is the standard by which
brakes of the future will be judged. At the stopping
pylon, there is no feel of fade. The forks compress
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almost completely and you are thrown forward very
hard. It is extremely difficult to control the rear
brake when the front one is working at full torque:
difficult physically and mentally. If the bars weren't
as high as they are, it would be difficult to stay on
the motorcycle. That beast will stop in 73 ft from an
honest 56.28 mph. This represents a G-force of
1.45. Only all-out racing cars with foot-wide tires
can approach this feat. We will receive arguments
that this is impossible, and that we are liars. The
brakes are so good that we will repeat the test for
any responsible doubter. And the brakes are good
for anybody. The only real advantage the test bike
had over any other Four was the Goodyear racing
tires. These tires will provide a higher coefficient of
friction with the pavement than the street tires.
This means that you can brake harder without
locking the wheel.

Most important for the rider, though, is the disc
brake's direct proportion of hand lever pressure to
braking power. With a self-energizing brake, like
the double leading shoe ones, there is a very narrow
range of hand lever pressure that produces power-
ful braking forces. Below that range, little braking
occurs; above it, the wheel locks.

The Kawasaki's effort came out second best,
stopping in 89 ft from 56.89 mph. This represents
1.22 G. There is some front fork flexing in this bike
under heavy braking, and that, coupled with fad-
ing, made the last 15 ft of the stop very difficult to
control. After three tries, the Mach Il faded quite
a bit and began to grab badly, but still continued
to stop fairly well.

We tested the Suzuki the next morning, after it
had been straightened. With no grabbing and very
little commotion, the best stop was made in 86.5
ft from 55.15 mph, to generate a force of 1.18 G.

After a session of picture taking on Thursday
morning, the Honda Four had the rather dubious
honor of winning the scale-needle race, weighing in
at a hefty 480 Ib. All of the weights are with empty
gas tanks, but with the normal amount of oil. The
others, in order, are: BSA (475 Ib), Triumph (470
Ib), H-D (453 Ib), Norton (404 Ib), Suzuki (390 Ib),
and Kawasaki (387 Ib).

For the handling evaluation, we elected to use
the same road course that Bob Bondurant uses for
his racing car school. This course uses about one-
third mile of the drag strip for a straight, then
makes a low-gear right turn into a 100 ft. straight.
Following the short straight is a tight right that
almost immediately turns into a long left sweeping
turn that allows full throttle acceleration up into
fourth gear. A sweeping right then enters a very
short, straight braking section before a 100 ft
radius U-turn onto the drag strip again. The course,
with its slow turns and fast ripply sweepers, really
tests the controls, brakes, and suspension.

The Sportster had Goodyear roadracing tires:
3.00 x 19 front and 3.50 x 19 rear. An 18-in wheel
is standard on the rear, but the diameter of the
3.50 x 19 racing tire is about the same as that of
the 4.00 x 18 stock tire. The 19-in wheel was fitted
to keep the stock ground clearance. Pressure in the
racing skins was set at 30 psi front and 35 psi rear.
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The shape and contour of the racing tires make the
bike more responsive to steering even at street
speeds.

Riding the H-D around a few laps to get the en-
gine warm gave me a chance to get a feel for the
seating and control layout. The handlebars ruined
the seating position. You can order any of several
handlebars: these were called Super Speedster.
The Sportster's footrests are forward of the seat;
if the handlebars make you lean forward a lot, the
resulting hump in your back starts to ache pretty
soon.

As the engine heated, | began to run the CH
faster, and farther into the turns before braking.
In fast sweeping turns that are a little rough, | get
the feeling that there's a limited-movement hinge
in the frame tubes. The whole bike feels loose-
jointed: kind of a combination pitch and yaw. |
think that this is caused by a momentary loss of
damping control in the forks. It seems that, no
matter how far they are compressed, the forks are
able to rebound about an inch before the hydraulics
start to work. Speeds through this section were
right at 100 mph, and though the gollywobbles
never developed into anything alarming or danger-
ous, they were disconcerting.

The gearbox is absolutely positive and requires
little foot pressure to change from one ratio to the
next. Because of the Sportster's huge amount of
torque, fairly widely spaced ratios can be used
without the engine being sensitive to under-revving.
When downshifting for the corners, it is easy to
know when to catch each gear. | never got the rear
wheel slipping and sliding from shifting too soon.

When braking hard and down-shifting for the
slow turns, everything works very well, except the
throttle grip. The grip is too large in diameter, it
is not spring-loaded, there is too much friction in
the action, and there is too much lost motion be-
tween your hand and the carburetor. Because of
this, it is necessary to deliberately shut the throttle
off long before any of the other bikes. When braking
and downshifting, it is necessary to pull the front
brake lever, and at the same time roll the throttle
open and closed, with the right hand. With the
Sportster, this is impossible.

When cornering hard, the spring-loaded foot-
rests ground first and then fold up so that it is
possible to really lean the bike in hard. Only the
loose action in the forks prevented the CH from
getting strong drives onto the straight.

Best time for the H-D around the 0.9-mile track
was 46.5 seconds.

The Norton Commando had Dunlop K-81s on
both wheels. With 30 psi at each end, the English
tires worked extremely well. Handling is extremely
light and precise for a big machine. All the controls
are in the right places and they all work as they
should. Only the brakes continued to be disappoint-
ing; they alternated between fading and grabbing.

Occasionally, the shifting linkage would fail to
index, and when it was time to shift, | had nothing
there. Otherwise the gearbox was easy to shift, in
both directions, and the ratios were well suited to
the rather flat power band.
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Drifting the machine through the sweepers was
easy and non-frightening. Dead secure. Although
it is easy to deflect the rear wheel by hand, in its
rubber shock absorbing assembly, you cannot feel
this movement when flicking the machine off into
a fast turn. The forks and shocks are perfectly
matched to the chassis.

The Norton was running poorly during the road
test, and we only discovered later that the fuel
valves were clogged with debris from the tank, so
the engine was running very lean. Otherwise the
Norton's time would have been much better than
the consistent and effortless 45.5 second laps that
| was cutting on it.

There is no bothersome vibration that can be
felt by the rider during hard riding. Indeed, the
only vibration that is noticeable on the Commando
is a narrow period that comes right at 2000 rpm,
when the throttle is tweaked off idle.

With good brakes and folding footrests, the bike
would have been much quicker. Those features
would have made it a completely predictable bike
at high speed, not just mostly predictable.

Suzuki's Titan felt rich to me. Even though its
tuner put the smallest jets he had into the carbs,
it still didn't run properly. Power would start to
fade badly at 6500 rpm and | was shifting at 6800.
With the engine limp like that, the bike wasn't really
impressive either way. It didn't do any bad tricks,
but it didn't go fast.

Even so, the rear shocks would allow the rear
wheel to pogo a lot in the turns. | stopped to adjust
the shocks up all the way, but it didn't help much.
The front forks felt fine and never added to the
confusion.

The Titan is pretty smooth, but develops a high-
frequency vibration that increases as the rev limit
nears. It's just enough to make your hands tingle
after about five hard laps.

The steering is quicker than on any of the other
machines. It probably has less rake and more trail.
This arrangement is designed to make the bike feel
light in handling at low speeds. For this reason, the
bike was almost effortless to ride around the track
with its engine running poorly, but it would prob-
ably develop problems with more power.

As on the brake test, the anchors performed
faultlessly on the track. They never got grabby or
started to fade. Low power and poor rear shocks
were the main hindrances that kept the Suzuki's
lap speeds to a consistent 48.5 sec.

Kawasaki's Mach Il shifts well, has a nice soft
clutch pull, and has about 60 bhp. And it ties
with the Honda and Triumph for having the best
seating position for fast riding. But it is frightening
to ride fast on bumpy curves. Like the Sportster, it
pitches and mini-wobbles, but for a different rea-
son: the weight distribution is biased towards the
rear wheel, and the rear shocks are not up to the
job.

The Kawasaki has less ground clearance in cor-
nering than any of the other bikes. Which means
that you can't lean it over very far without ground-
ing the center stand. This limits cornering speed
seriously. So | went wobbling and scraping around
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