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GASOLINE/ALCOHOL IN BOXER AND K MODELS

It has come to our attention that many oll companies are
selling gascline mixed with up to 10% alcohol. This mixture
can cause corrosion in aluminum, brass, rubber, and plastic
parts -- all of which can be found in our fuel system.

Allached (o a reprint of an arlicle [rowm Awer icdan Motorcyclist

Magazine, Septoember 1984,

Thig excellent report describes the effects of alcohol on
motorcycles. A simple test is provided so vou or your ous-
tomers can determine if aleohol is being mixed with gasoline.

Becausce of the potential damage alcohel can cause, woe have
warncd against it's use in our warranty ifnormation and
ridor's manual:

Warning:

Use leaded or unleaded gasoline,
minimum 21 ROZ. Fuels containing
cthanol or other oxygenates (e.q.
ethers and ketones) or methanol
may causc driveability, starting
and stalling problems,

Please display a copy of the attached article in your customor
walting arca.

Very truly yours,
BMW OF NORTH AMERICA, INC.

Richard Dampf

Naticonal Technical Manager
Motorcycle Group

RD:ch
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Fill ’er up—maybe

fual dilemma after another far

motorcyclists, In the mid-70s the
gas crisis resulted in a sharp drop in
actane ratings that posed a serious prob-
lern for owners of high-compression
bikes from the late '60s. Within a few
years, though, manufacturers were de-
vising new combustion chambers that
could puilfirst-rate power out of second-
rate gas.

Next came the advent of unleaded
fuel, raising concernms about the con-
tinued availability of lcaded fuel, for
four-stroke bikes made prior to the
early 1970s, which require small amounts
of lead to cushion the valve seat from
the impact of the exhaust valve. Bu
again, manufacturers came up with mod-
-ern materials that could cope with the
extra stress.

Now, just when you 've started think-
ing it"s safe to go back ta the gas station,
a new problem suifaces—the addidon
of alcohol to gasoline.

There are really three distinct cle-
ments of the alcohal controversy, cor-
responding (o the three different types
of alcohol that vou may find in gasoline:
ethanol, methanel and isopropyl alco-
hol. Although they are lumped together
under the name alcohol, each of these
additives has slightly difierent charac-
teristics.

Tu suit ou these complexities, we
consulted two acknowledged experts
enthe subject—0r. Dean Hill, professor
of mechanical engineering at New Mex-
1co State University and a consultant to
the AMA and other racing arganizations
on the subject of fuel, and the people a1
Spectro Qils of America, specialists in
keeping motorcycle engines heatthy,

Hill notes that the most familiar alco-
hol fuel is gasohol, a mixture of 90 per-
cene pasoline and 10U percent elthanal
{grain alcohol) that has been touted as a
way ta stretch available fuel resaurces.
Because ethanol can be made from
America's plentiful corn crop, gaschol
was 4 hit with canservationists whan it
was introduced in the '70s. But it was a
failure with consumers. Like all alcohol
blends, the ethanol in gasohul did raise
the uctane rating, but it also raised the
price of the fuel, and some engines
would buck and sputter on the mixture,
As a result, within a year of its introduc-
tion, many stations were quietly remow-
ing the gasohol name from their pumps.

But that was hardly the end of the line
far alcabhol blended fucis. In the past
few years, oil companies have continued
tasell gasoline mixed with up ta 10 per-
centethanol, sometimes labeling itas an
ilcohol blend, and unfortunately, some-
times not labeling it at all. As iFrhat isn't
confusing enough, methanol {wood alco-
hel} and wopropyl alcohol fwhich most
of us know as rubbing alcohol), also
have found their way into the gasoline
we buy. and these twao additives rarely
cany a lybel,

50 what, you ask. [I the ail company

The past decade has presented one

By Bob Andersan and Bill Wood

wants 1o sell me an alcohol mixture
instead of straight gasuline, why should |
complain? If it was bad for my motorcy-
cle, they wouldn't be allowed to sell it,
righti Wrong. Alcohal fuels have some
side effects that may make them unde-
sirable and even hazardons whan usad
in your bike.

Forinstance, all alcohals, but particu-
larly methanol, have a corrosive effect
on aluminum, brass, rubber and plastic,
materials which are used widely in motor-
wyife engines and fuel systems. Hill says
this corrasionisn't a great problem when
fuelis running through the engine, but
sitting in the bike between uses it can
attack the fuel lines and carburetor.

“Racercwho use straight alcohol fuels
know that they have to flush out the
engine and fuel system after each yse,”
Hill says. The potential far corrosion
from a blend thatincludes about 10 per-
cent alcohol is much less than with
straight alcohol, but over a long period
of time this corrosion may become a
problem.

But that's only the tip of the iceberg.
Not all alcohols mix equally well with
gasoline, and that can have far more
serious implications,

Hill says that isopropyl alcohol makes
the ideal alcohol for fuel blending, since
it mixes readily with gasoline in any pro-
portion and stays in suspension well,
Unfortunately, it's alsa the most expen-
sive alcohol o produce, so it's rarely
found in pump gas.

Al the opposite extreme, the worst
alcohol for gasoline mixtures is methanol.
Hill notes that even at mixtuce rativs as
low as 5 or 6 percent, methanol may
begin to separate out of the gasoline
mixture, Chemicals called co-solvents
can help reduce this tendency to separ-
ate, but they don't eliminate it entirely
For this reason, many expertsin the field
recommend adding no mare than 5
percent methanol (o gasoline.

However, there’s no guarantee that
the fuel you buy meets that recommen-
ddlion. Because it can be made trom
surplus natural gas, methanol is the

cheapest atcohol to produce these days.
And, like all aleohals, it does raise the
octane of the tuel somewhat, The attrac-
tien of raising octane while lowering the
price has been irresistibie 1o some oil
companies, But more importantly, gaso-
line distributers have found that *eut-
ting" gasoline with methanol can increase
their profit margins, For those reasans,
Hill says the percentage of methanol in
fueltendstoincrease asitpasses through
various stages in the supply line. That
means fuel which started out as an
acceptable 3-percent methanol mixture
may have 8 percent or more methanol
by the time you putitin your motarcycle,

Aggravating the problem of fuel sepa-
ration causcd by tow iiuch methianod s
wood alcohol's affinity for water. in fact,
methanol makes such a good water
magnet that, if left uncovered, it will
draw maoisture right out of the air. This
can be a useful characteristic. Drivers in
Northern states often add a small amount
of analcohol-based product, commonly
called “dry gas,” to their cars’ gas tanks
in winter. The alcohol combines with
any moisture in the tank and keeps it
fraus fieezing. thereby climinating gas-
line freeze.

But moisture added to an alcohol-
blend fuel can increase the chances ol
the alcohol separating from the gaso-
line. Hill says thatin the case of methannol,
which doesn’t mix with gasofine very
well to begin with, even a small amount
of added maisture can Irigger separa-
tion. And even though ethanol doesn't
altract water nearly as strongly as
rmicthanol, grainalcohol starts aut with g
tandicap of its own. Hilf poinis out that
without an expensive second distilling
process, ethanol cannot be made more
than 95-percent pure. The other 5 per-
cent is, youn gnessad it water

The end resultis that any water added
to an alcohol-blend fuel, whether from
improper distillation, condensation in
the fuel tank or humudity in the air.
raises the odds that the alcohol and gas:
oline wili separate, In that separation,
the aleohal and water will sink to the

Carnlien!




bottom of the service-station under-

ground tank, your hike's gas tank or

perhaps the carburetor fioat bowl.
When that happens, you could be in

Gasoline distributors
have found that ‘cutting’
gasoline with methano!

can increase their
profit margins.

tor serious trouble. That nearly pure
alcohol can drain directly into your fuel
lines and go straight to the engine, An
engine can be desipned 1o run, and run
very well, on straight alcohol—just ask
the Indy-car racers or dragster pilots
who use it regularly. But unforienately,
your motorcycle’s engine is designed to
burn gasnline

The differcnce between the two fuels
isin the air-luel ratio they require. Gaso-
line warks best with a ratio of between
12:1and 15:1. That means your carbure-
tor is sending 12 to 15 times more air
thantuelto the engine. Strzight alcoheol,
an the other hand, burns best at a ratio
of 6:1. Since your carburetor doesn't
know whether the fuel camingin is gas-
oline or alcohol, it continues mixing at
the gaseline rate. When the alcoliul
arrives, that results in an exceptionally
lean mixture:.

If you're bucky, the bike won't run on
that mixture atall, because, as any back-
yard mechanic knows, leaner mixturcs
mean higher operating temperatures,
Under a heavy load, that can lead to
burned pistons and seized engines,

The news is even worse if you have a
two-stroke motorcycle. Spectro Oil offi-
cigls bucame inerested in this aspect of
the problem when a customer with a
two-stroke bike called to complain about
what he thought was a bad batch of the
company’s pre-mix oil, He said he had
used the oil for vears and had carainlly
mixed the oil and gas in the correct pro-
portions for his engine, but his bike had
recently seized.

Testing by Spectro showed that the
customer had iinknowingly hought am
alcohal-blend fuel and thal moisture
had entered the system, causing the
alcohol to separate from the gasoline-
ail mixture. That meant the engine was
suckinginstraight alcohol, atavery lean
rdtio, without any lubricating oil,

Many two-stroke motoreycles now
have oil injection systems which would
vliminate the lack of pre-mixed lubrica-
tion, but they still face the polential of
lean mietures from aleoho! fucls. And
this may be a good time to consider the
tuel you're putting into other two-stroke
engines—your lawnmower, outboard-
boat motor, chain saw or snowmobile.

What do motorevele manufacturers
have tasay about alcohol-blended fuels?
We contacted makers of the six most
popular bikes in this country: BMW,
Harley-Davidson, Honda, Kawasaki, Suzu-
ki and Yamaha, and they were unanim-
wus b thein oppusition, Typical of their
responses was this comment fram Carla
Harman, public relations manager for
BMW of North America: "“"'We specifi-
cally warn against the use of gasohol,
aicohol additives or any fuel containing
alcohol. Alcohol's use resulisin damage
to engine and carburetor parts.”

Now that you know alcohol-blended
fuels can be a problem, the next ques-
tton is how to aveid them. If you live in
vne uf the 22 states Usied in the charton
this page, your slale government is help-
ing you by requiring retailers to label
fuels containing minimum percentages
of alcohol. Seme of those regulations
are very strict: forinstance, Qhia requires
labeling of fuel that has mare than 0.3
percent {three-tenths of 1 percenn) eth-
anol or methancl. In other states, the
labels aren’t required until alcohol ley-
els reach 10 percent, and some states
don’t require labeling ot methanod rmix-
tures at all.

Without an accurate labeld, there’s no
casy way tor avoid alcohol fuels, Buying
your gas from a brand-name station can
h(‘e‘p, (-s.puc'i'.a”y if you buy a brand that
specifically advertises it does not use
aleohol. But you should be aware that
il companies sometimes trade balches

ol fuel to relieve logistical and demand
problems. That medans a Brand X yas sta-
tion may be selling Brand ¥ gas one
week and Brand Z gas the next, Since the
gas-station owner often isn't aware of
these switches, he probably won't even
know if a bootleg alcohal-blend ship-
ment s delivered to him.

Meanwhile, therc are a few things you
can do if you gel a batch of gas that
disagrees with your bike's engine. The
easiest way to deal with the problem is
to keep adding good fuel whenever
possible 1o dilute the mixture. You can
also try dumping out or draining the
float bowls on your carburetors, or
switching the petcock 1o reserve and
draining some of the bottom mixture
vight vun of the fuel tank.

Finally, if you'd like to be certain that
your bike swears off alcohal, you can
petform the test described on the page
at feft, You may get some strange looks
from the gacctation attendant when
you take a sarnple before fitling up your
tank, but that's berter than putting up
with a bucking engine—ar worse.

Like the problems of octane ratings
and unleaded fuel that have faced motor-
cyclists over the past decade, the long-
term solution to the alcohol-fuel prob-
lem probably wilicome from the manufac-
turers, Even today, some bikes are more
tolerant of alcohol than others. In the
meantime, our best advice istoapproach
each fill-up with caution, and watch for
symptoms ol alcohol-ismin your enginc.

iEval:

-
Fighling alcohol-ism
* The use of alcohol as an additive in
gasoline has prompted 22 states to pass
laws requiring the labeling of such alco-
hol blends. In addition, a number of
states are considering such labeling acts.
These laws vary widely on the amount of
alcohol allowed without [abeling. _
If you'd like to see such & bill passed in
your state, of if you're not satisfied with
itc avisting law, cantact your state offi-
cials. Adter all, it's your engine and you
shouldn’t have 10 play alcohol roulette
every time you fill up.

Gasoline/ alcahol:_' A simple test

Researching this article naturally led
us ta be concerned about the gasoline

we put in our own bikes, And that -

tarted us woanderiog: Iy there any sim-.
ple test that will reveal the presence of
alcohol in gasoline? Here's the answer
Dr. Dean Hill gave:
- 1. Take a graduated cylinder {a glass
container that works like a very accurate
measuring cup and is commanty avail-
:able at photo supply stores) and fill it
‘halfway with the fuel you wish 10 test,
*The capacity of the graduated cylinder
doesn’t matler, as long as you fill it
exactly halfway.

2. Fili the cylinder the rest of the way
with tap water. Again, take extra care to
measure accurately,

3. Cap the cylinder and mix the gaso-

line and water theroughly. Five or 10

seconds of shaking is encugh. Then set .
the cylinder down and walt a few min-

‘utes for the gasoline dnd’ water 1o sep-

drdte, . -

4. Look closely at the division line
between gas and water. The gasoline
will have floated to the top, but the di-
viding line should stil} be exactly half-
way up the cylindar ftha dividing line
is above the halfway mark, that means
that same of the fuel you put in has
mixed with the water. Hill says that part

-is certain to be alcohol,

If your graduated cylinder halds 160
mulithiters (hke ours did), thén you putin
50 milliliters {ml} of fuel and 50 ml of
water. If the dividing line settles at the
55-ml mark, that means 5 of the 50 ml of
fuelwas alcohol, and that's a 13- percent
alcohel blend.

In a test of six gasoline samples pur-

bike staya off the bottle.

-thased near the AMA office, five sam-
ples turned up no measurable amount
of alcohol (we ignored any changes ol
less than 1 mi as possible errors in our
accuracy). The sixth sample, purchased
from a pump that was marked “Contains
up to 10-percent ethanol,” showed a
change of betwaen 4 and 5 ml (or
between 8 and 10 percent).

That honesty on the part of gasoline
dealers may be a result of Ohio's strict
law requiring labeling of alcohol-blended
fuels. Tests conducted in a state without
such a labeling law may turn up com-
pletely different results. In any case, if
you don’t trust advertising claims, label-
ing laws or the honesty of your dealer,
this test is ane way to be certain your
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