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by Steve Stillwell

ways to improve the performance

and operation of vour bike without
infringing upon reliability. Most of us
are already familiar with the term port-
ing, becavse the automotive guys have
always used the term porting and
pelishing, In almost every article you've
read in a “rodding” book dealing with
intnkes and heads, someone always
seems to get arcind to P & Pling the
head and/or intake,

On motoreyveles, porting and polishing
is really o whole different ball game. Tn
the automaotive industry, shops port the
heads and intake to make them larger in
almost every instance, because the
engine designers have indersized the in-
take and exhaust passages. This isn't
the cage in the motorcycle engine,
though. Porting on a late model motor-
evele engine is simply refining the intake
and exhaust ports to the original
engineering apecifications which are lost
in mass production. Surprisingly
encugh, today’s motoreyele engines, es-
pecially the Japanese made fours, fow
quite well which is one of the reasons
these engines pump oul over one
horsepower per cubic inch. Remember, a
73 Honda is really only 736cc’s, which
amounts to a little more than 45 cubic
inches, The “green meanie” Koawasaki
90 is really a whopping 903 cc’s which
puts it at a little ower 55 cubic inches,
That's not much, considering the
average American sedan has an engine
with a 350 cubic inch engine!

Before you get into the porting of a
motoreyele head, the first thing vou find
ot is that there are more wrong wavs to

Pnrting is probably one of the best
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Here's one bench session that
can net you horsepower.

BELOW—Late modal matarcyele ongines actually have very
good parts made from good castngs, Bul perdection (5 lost in
mazs production &5 shown in roughness around this port.

The #2 port an this Honde head was polished without porting, O e Bowe
bench, the port actually flowed 2 cfm’s loss than a stacker!

port than right, This is especially true of
the deficate balance which must be
maintained between the eylinders of a
multi-pistoned engine such as the fours.
The next thing vou are going te fgure
out is home porting is almost impossible
since this balance has to be maintained.
Cut teo much metal out of the wrong
place and wvou will run into jetting
problems a3 well as creating that im-
balance which will give you & lugging
eylinder.

Talking with Steve of JBS, the normal
home porting job usually has too much
metal removed from the venturi ares at
the valve seat and also too much re-

moved where the manifold meets the
head. The two most critical areas which
are more often ported’ wrong are the
streamline area amd the radius of the
port, Since vou are probably totally lost
in these terms, the streamiine area is the
port or tunnel leading from where the
manifold connects to where the radius in
the port begins, In laymen's terms, it's
where the fuel/air mixture hblasts
through the port!

The radius is where the tunnel turns
to direct the fuel/air mixture down onto
the wvalve. Cutting this radius will
redirect the fow of the mixture onto the
top of the valve. Obviously, the most
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The £3 port actually shows the type of porting Steve lkes to do. This
povt was poried and then glagy beaded lov guite an improvement O
the right, Steve shows off the various types of fools o fakes fo gel inlo
e amatfest radivs fownd in the diferent ports i maforcychs heads

The twa main heads used in the porting of & Honda head are shown
abpve. Thege fools are & carbide culter and & sanding head, The car-
biele cutter enables him to remove any burrg and rough casting helf in
the port. This iy done theough the intake port shown in photo af fght,

preferred cut would direct the fuel/air
mixture so it is evenly distributed
around the valve seat so 100% of the
valve opening can be used. You can't
just grab a cutting tool and start hogging
out the radivs as you are apt to couse
more damage than good. Even the best
engine builders don't do eveball work
anymore, since a flow bench ets you see
the results without having to amsemble
and test run the engine.

Mext question thot should be in vour
head is what is a llow bench? If vou have
ever henrd one in operation, then vou
alrendy know thev are o very
sophisticated wvacuum cleaner! That's
how they sound, but there is a little
more to them. In short, a flow bench s a
devien which simulates the engine's
head in operation and measures the
mount of air being drawn through the
ports,

One of the loecal shops which has o
flow bench is JBS in Stanton, CA, Steve
is the bench man at JBS and he and [
got to talking about porting using a flow
bench. 1, like moat bikers, thought the

The port profife must be malntained for
praper Now and performance. Here, the
vialve i being chacked for fire

hest method of porting is to moke that
possage ns big as vour fist and the
fuel/air mixture would have to flow
through the ports fast and efficiéntly
gince there would be wvery little
rosistance, Unfortunately, that (8 the
moet common approach to porting and
very wrong! Porting has to be directed at
improving the velocity of the [fuel/air

mixture — not volume. Like Steve say,
*If vou heave the velocity, vou also have
the volume,"

To get a better idea of what he was
talking about, we decided to [ollow
Steve through the procesa of porting a
head. Since & photo is worth o thousand
words, take a look at the number one
port as it 15 slock. As you can probably
g, the port shows some roughness
nrciinegd the radius aren, but by mass
production standards, this is pretty
good. The next shot is the #2 port. This
one was not ported, just polished. The
pmoothness and mircor finish 8 dim-
pressive, but Steve feels that polishing
isn't too important unless vour engine is
built to the max and you want to pick up
that extra hidden couple of homsepowor,
In short, he doesn't push polishing onto
the customer since he feels the money
can be better spent. As a matter of fact,
the polished but unported cvlinder nc-
tually dropped 2 CFM when tested on
the flow bench!

Since we have shown you two ports
which aren't particularly pleasing to
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Steve, then we should alzo show you his
preference and flow bench proven
method of porting: The #3 port shows
vou what o port would look like after
mild porting and then glass beading.
Mind that [ didn't say sandblasting, |
satd gloss bending! There is a mile of
differonce between the two as the glags
beaded port is almost as shiney as the
polished one!

Before any work begins, the actual
amount of porting to be done has Lo be
determined. Although the amount of
modifications to the engine will have
some effect on the porting stvle, the
major fnctors considered will be the use
of the bike, and the type of cam. The
com has the biggest effect on the porting
since the lift and duration of the cam
hos o direct bearing on the flow of air
past the valve. That is one reason why
porting should be accompanied by the
addition of at least a mild street com if
ot more, The best porting j.{'|1] in the
world won't help out if the valve only
opens a fraction of an inch!

A enm swap would probably net you
ten more horsepower and a port job
would give you about a 155 increase in
power. As you can see, it would be better
to get 15% of 75 l‘lp than 155 of 65 hP

After the porting style is determined,
some Initial cutting is performed. The
mnjor tools used in porting look like
something out of a dentist's office,
These drills have to be very small in
order to reach into even the smallest
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AROVE—JBS profers to finizh e porting
of @ head by glvss beading. This resisis car
bon byl wp among other advaniages

erevice in the ports. Fortunately, the
ports in the Honda Four head are big
enough so the larger grinding tools can
be used in most instances.

Initinl work on the Honda head is
done using a spear shaped carbide
cutter. The rough work is done quite
quickly using this cutter with the sand-
ing head used to smooth things up. A
amall cut i= actually made to clean up
the rough parts of the port casting, then
the measuring begins, The sizing of this
port s really simple. With this par-
ticular head job, the port is going o be
enlarged to match the intake valve. This
menns the port will measure the size of
the valve less the diameter of the valve
stem, Basically this creates a good
velocity of the fuel/sir mixture as it
passes thru the ports. The cutting con-
tinues until Steve nears the desired size.
A liberal amount of metal must be
retained for the smoothing, but even
more important for the profiling of the
port. The profiling actually means the
redirecting of the fuel/air charge to
create o faster, less restricted fow of the
mixture into the combustion chamber,

Mow, the head is taken over to the

Cowrect portong is a congianl job of culting with an equal
ampunt of mesiuning. No large amount of eulting 15 ever done
without first meaturng, Lasgest mistake made by amatews i
ramoving foo each metal by enfargang the ports drattically
That procedure will aciually lirit the air Now valocity!

ABOVE—The base part of the flow bench i3
fabricated ro duplicaie the How of air info
the cylinder through the port. The most im
portant part of instalistion it abgnment

Flow banch operates by meaguning amauit
of air that faws throwgh poet. Thus, infake
walvir has te be i place and depressed as o
fhie @FGINE WA FLIATNTIE,
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glass besd machine. Here, the ports are
glass beaded which gives them a smoath
finish. Steve has found this a desirable
finish as it resists carbon build-up as
well as climinating some port tur-
hulance.

Next. the head has to be bolted onto
the mounting fixture of the flow bench,
Beaides mounting the head, this unit
pimulates oo actusl evlinder, With the
hend secured to the fixture, the unit can
then be sttached to the flow bench,

The fow bench is & very useful tool,
but evervthing has to be set up properly
ar the information is useless. The cam
profile information 15 then used to deter-
mine the valve travel. This information
i used Lo set the working valve travel for
flow bench testing. The valve is set in
the full open position., then the bench is
turned on. Air is deawn in thru the open
intnke port past the open valve, Steve ia
experienced on this machine and it |s
unigue to watch him work.

Lsing o thin wire with a taped end, ho
probes into the intake pert while the
machine: iz operating, Using this

LEFT—Watching the gauge
Steve can reach into the port
and actually find areas of
restriction in e ar fow

RIGHT—With just minor
ameenl of pocting (i right
area) Steve acquired & efm
Incranse i mfe fow theo peort

BELOW—Neaxl, and one of
rhe major steps. i (o balance
ail ports as they all have o
figw the same ofm's

BELOW RIGHT —The ondy
frre wary [o acquere egual flow
of air in oif the porta i by us-
ing the flow bench, This [z &
meest it portiang multicylinder
BrAgines

To complete a trick porting jod. the valves
are polisfed to o micror finish. Results fram
this ave even more surprising

method, he can find and then rework
any restrictive areas. As shown in the
photo, this port flow was improved from
40 CFM to 46 CFM with only one cut,
An improvement of 6 cuble feet per
minute with the valve anly apen Gmm is
quite good, but even better risulls were
attained!

With one port done, meaning
modification of the exhoust port, valve

geat area, both paris of the ventur and
the diameter of the streamline area, this
port is finished. Now, the same has to be
done to the other ports and they all have
to be balanced with equal flow readings
That's not a job for an amateur!

A normal job would also net you a
valve polishing job for even better flow,
This is accompliahed by mounting each
valve in a high speed hond and polishing
it to @ chrome like finish,

Average cost o port o hoad runi about
forty dollars & cyvlinder, but i sure worth
the money. Engine modifiers like JBS
like to talk more in “percentage figunes™
but T did get them to state that a good
port job would average about a 13 to 15
horsepower increase on a Honda Four
with similar results on other makes of
hikes.

If you are really interested in talking
to cne of the guys at JBS, drop them a
line a 11064 Mereantile, Dept. SC, Stan-
ton, California B0680, or call 714.897-
4101. They can make vour bike fuster or
nt least make youw n better bonch rager in
just a short session,
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