For about $30, and just ‘
a few hours of your |
time, you can rid thal bike

of its ballery with an \
efficient, reliable. ..

 One of these vears I'm going to tire of
playing Don Quixote to Jess Thomas'
Sancho Panzo. Jess very sensibly prefers
to spend his time maintaining and fine-
tuning factory-built racing bikes; [ am
always tilting windmills by creating iy
own racing equipment from a touring-
matorcycle hase, Predictably, Jess gets a
good ride at nearly every race while |
struggle with a Sseemingly endhess
sorting-out process, Still, all the prob-
lems and aggravations notwithstanding,
[ will probably conlinue battling the
windmills simply because there is 80
much to be learned in do-it-yourself,

Al this time last year, | began work
on 4 new bike for the 1969 scason: a
Honda CB450-based road racer, My rea-
sons for selecting this particular bike
were one: it offered considerable poten-
tial, with double overhead camshafts
and a4 Hve-speed transmission, and two;
it was known for having a high degree of
rehiabality. It was available (we had ob-
tained one for a road test) and I thought
it was ahout bime tor another try with a
[our-siroke engine alter so many
months with the window-valve wonders
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When embarking on a project of this
sort, a lot of fundamental decisions
must be made as to the shape things will
take. But in this instance, most deci-
sions had been made for me by others,
The AMA rules require that near-stand-
ard frame and forks be used —unless you
can get approval from 1hose who manu-
factured your motorcyele to substitute.
Honda has never approved anything but
Honda equipment except for brakes,
and | knew that the frame and forks
Lhial came wilh Lhe bike would have Lo
suffice, for better or for worse. Honda
did, hawever, approve installation of a
Fontana four<hoe front brake. | found
that the tank. seat and fairing made for
Harley-Davidson’s KR would fit the
Honda—althongh 1t was necessary to
make a new boltom [or the tank to fit
down over the Honda frame. All the rest
would be Honda, slightly modilied,

This gave me all the basic hardware.
It was still necessary to work out the
details for the various systems, like car-
buretion and ignition, This last was
most bothersome, because while 1 did
not want ta carry a hatlery on the hike,

there was no magneto available that

would it withoul a let of machining,
The lads at Precision Machining had
faced the same problem when huilding
their very successful 450, and had ulti-
mately used a Yamaha magneto—which
required the fitting of special seals and
cutting a new taper on the end of the
Honda crunkshafll,

One of the primary reasons PM had
for going lo thal crankshaft-mounted
magneto was to dispense with the stock
Honda points and breaker-cam selup.
They had used a standard battery/coil
system, and found a serious inisfire up
in the 10,000 rpm range that would not
go away. Changes in coils, and condens-
ers, and points had no effect; the misfise
was still with them. It was eliminated
when Lhey swilched Lo the magneto,

But for ull the machining required, |
might very well have done Lhe same, Un-
fortunately, 1 didn’t have that much
time to devole to an ignition system, an
alternative would have to be found. The
guestion was: what alterpative? IU was
obvious that I could not expect good
results with the standard ignition sys-
tem. PM had tried that without success,
and | knew that my OB 450 would mis-
fire like mad if taken past the 9700 rpm
red line. And there was my clue: it
seemed just a little oo pal thal (he mis-
fire would occur so near the red line:
perhaps Honda had built in the isfire
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The two coils ¥

and condensers

can be mounted | |

anywhere on the

hike, but the §

spark leads must

he as short i

as is possible.

Gathered here

is the complete
Ignition system,
“oowered' by

a pair of coils

in the stock
Honda alternator
at the top.

This Bendix coil
sells for only'
twelve dollars,
and though made
to fit inside

an H-D magneto
will work in

an E.T. system.
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to prevent people from over-revving
thelr engines,

PM’s story was Lhal the inisfire was
heing caused by the exhaust camshalt
(which carries the breaker cam on its
extended left end) and was upsetting
lhe liming al high engine speeds. That
did not seem likely to me, as the Hon-
da's camshafts have a really hefty dia-
meter, and lobes running right next to
the support bearings. It had to be some-
thing else, And it was,

The 450's ignition breaker cam has
an unusually steep opening ramp, und
whacks the points open very smartly. A
good thing in terms of easy starting umnd
prolonging point lite (a fast, clean break
minimizes arcing), but defiilely un-
good at high engine speeds. Get that
cam turning fast enough, and the points
hegin to tloat and bounce and in general
misbehave very badly. Al such tunes,
you can get a whole volley of sparks
from the ignition system--none of them
aceurring when they should,

There is a cure. You take a fine
stone, and roll o hit more radius into the
curve that joins the cam’s tlank and
nose. Then with an even [iner slone,
you restore the cam’s surface polish-
which is necessury unless yvou want a
rough spoat on the cam that will file
away al (he bredker blocks. You must
go very slowly in modifying that cam
profile. Remove just a touch ot mate-
rial, widening the radius ever so slightly,
and then put evervthing back together
and ride the bike to see whal the resull
has been, Therg 15 not much point in
moving the point-of-misflire up beyond
the engine's operating range. My 450
Honda will go (o 12,000 rpm without
missing a beat, but vou are asking for
trotible il you lake it much above
10,500 rpm. The Honda will go along
with Lhis [oolishness a few times, hut
eventually there will be a big blow up.
(For reasons that will be explained
when 1 get gpround to the subject of
cams adnd Honda's torsion-bar walve
Springs. )

That takes care of the point tloat; we
still have to deal with the rest of the
spark-producing system—which will
probably sound complicated {o you, bul
Is easily managed if you understand
what it is you are trying lo aceomplish.
All you have to do 15 to make your own
magneto, and that is—believe il or not -
easier than fitting some existing mag’ on
the Hondu engine,

The magneto | made for my 450 is of
the “energy-transier’” vanely, which is
ta say a magnetn with scparate low-
voltage generator (engine driven) and
high-voltage spark coils. For the low
voltage penerator coils, I simply used
the “‘daytime” coils in the Honda's al-
ternator, The sctual spark is produced
hy a Bendix magneto coil. You need 4
pair of Lhese Bendix coils, and you can

CYCLE




get them from Harley-Davidson, part
#29576-63R. For this particular appli-
cation, vou must add to each coil a Lu-
cas (O lamination (to complete the mag-
netic loop) and these carry Lucas' part
#54441946. T'he Hendix coils are a per-
fect it in Lthe Lucas C lamination, and
are held with Lucas c¢lips, part
#54441104. (Four are reguired,) Final-
Iy, get a pair of Mallory condenscrs (the
big fat kind, with a terminal lug on lop)
and g few feet of insulated, multi-strand
capper wire. A couple of blade-lype
connectors will be useful. but are not an
ahsolute must.

Il the motoreycle is to be used for
racing only, vou miay remove four of
the six generating coils on the alterna-
tor's Stator—which 15 done by straight-
ening Lhe lubs that hold them in place,
cutting the wires, and pulling them off
of [heir pole pieces. The two coils you
will be using for the ignition system are
those connected (o (he yellow lead. This
15 one of three leads on the dlternator
stator; another, pink, lead connects with
the four*night" lighting coils. The third,
common, lead is brown, Il connécts the
ground side of all the coils.

Those daytime coils are 180% apart
on the stator, and are connected in
series. You will want to use them as
separate generating units, so it is neces-
sary Lo scrape a bare spot on the bil of
insulaled wire running between them
and ground it on the stator. The least
complicated way ol accomplishing this
I8 to ¢rimp one of the cail-holding tabs
over on the bare spol, and Lhen apply
just a drop of solder between wire and
tab to insure a good electrical connec-
tion, This done, vou locate the leads
toming out the ather side. of each coil
and solder on long wires to carry the
coil output up to the coils, condensers
and bregker points,

The coils can be located anywhere an
the bike. 1 chose |o bolt them right
against the frame Strut that holds the
stock coils, The hole patlern through
the frame i8 not the same as in the Lu-
cas C laminations, so you musl drill an
extras hole through the frame. You
could drill through the laminalions o
miake their holes match the frame, but
in doing that, you will smear the metal
in ¢ach individual plate enough to make
an electrical connection belween Lhem
and that will reduce the coil output
some amount. Why? Because when the
coils are operating, o magnetic field is
flashing through those laminations and
generating electricity there. Connect
between the plates and youn dllow the
current o [low and part of vour field
strength will be lost. Things like coil
cores and stalors ure laminations made
of many individual thin sheets, insulated
from each other, for precisely thal rea-
son. The eddy currents generated in a

(Continued on page 90)
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To keep the
alternator out-
put phased

with the points
you must lock or
remove entirely
the automatic
advance device.

You can remaove
redundant coils
by bending the
reftaining tabs,
cutting a few
wires and slid-
ing them off
the pole-pieces.

A new TDC mark
scribed on the
alternator rotor
will be a big
help in timing
the ignition

to be required
45-degrees.
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MAGNETOQ Continued from page 41

solid core wonld do bad things to the
miagnetic field: Don’t upset what the cn-
ginears have worked so hard o accom-
plish.

For convenience, 1 used the same
bolts securing the cails to the frame Lo
hold the Mallory condensers. And, also
for convenience, | used the condenser
terminals as terminul posts for all the
wires, You don’t even nead o wiring dia-
gram for this job, all leads—From coil,
points and alternator  attach at the
condenser lernminal. In other words,
everything i5 wired in parallel. Of
course, vou have Lo treat the whole lash-
up as two separate systems, but you can
use either of the generaling coils in the
alternator to spark either eylinder, Jusi
don’t do any cross-wiring between sides,
ar the spark disappears, In fact, this is
how you rig a killswitch: take an ordi-
nary two-lead togele switch and allach
each lead to a terminal, When the switch
is “on™ it makes a direct shorl belween
the two sides of the system and presto!
The spark is gone,

Now 'then, with the wirgs hooked
from alternator to condenser (o coil to
points, you can “‘time” the engine. Yo
do this job, vou musl remove the alter-
natar rotor and stator, and bolt a degree
wheel to the end of the crankshatt.
Reach down through the sparkplug hole

over to find top dead center, then
“zero” yvour degree wheal, Aller Lhat,
you proceed in the usual fashion: back
ing the crank by Lhe number of degrees
of spark sdvance you want, Stock full
advance is 40% and that is best for mid-
range running. Mid and upper range per-
formunge is betier with the timing at
45-48° BIC, and that is what you want
for Tacing.

Having backed the crank into ''fir-
ing" position, you are almost ready Lo
set the ignition timing. “Almest™ be-
cause you must Frst rework things to
eliminate the automatic advance mecha-
aism. This centrifugal device swings the
timing 35 between 2000 rpm and 3500
rpm, and the pulses caming up from the
alternator don’t last that long. So, if
yvou leave the advance mechanism in
tact, vou will have an engine (hat
starts—bul won't get much past idle; or
you can have one that will run after it 1s

cranked up past 3500 rpm—but vou
can't be-started in a normal manner.

You can simply pull the advance over
to full-adviance, and weld 1t in place. |
chose 1o remove weights, springs and
everyvthing else, and then silver-solder
the breaker cam to its shaft (which is
really a tube that fits over the end of
the exhaust camshait). The seguence
here 15 to alip everything into place on
the end of the exhausl camshafl, and
then install the points plate right in the
middle of ils adjustment range. You
then rotate the breaker cam with your
fingers until it just begins to lift the
points to vour left (which firg the left
cylinder) and them mark, with hle or
punch, the breaker cam and its tubular
shatt. The purposc here is to get the
breaker cam timed to Lhe crank, and the
marks allow you to sssemble cam and
shall wilth proper indexing while youn
silversolder them together.

With all that out of the way, you gel
to the tricky business of phasing the al-
ternator to the points, Before removing
the degree wheel from the crank, you
must lock the crank securely at 45%be-
fore top center. Good luck to you with
this job. 1 made a ring thul [ils undes
the aildiltar cover and jams the filter
sleeve (which is bolted Lo the ¢nd of the
crankshaft) when the cover 15 replaced
and tightened, Don™l try to get without
securing the crank in “timed™ position:

Christmas isSs musiC..-

(BIG FIDELITY, THAT IS!)

FROM YOUR BIG SOUND HELMET RADIO

The perfect gift...attractively packaged...a fully self-
contained transistorized radio from SPECTRA-NOVA. ..
requires no helmet modifications ., . sound Is transferred
.. contains earphone attachment for

SPECTRA-NOVA INCORPORATED

LOB ANGELEE, CALIFORNIA 90045

through the haimet

REPUTABLE DISTRIBUTION BY: ACCESSORY DISTRIBUTORS INC.
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fA20 LA TIMERA BOULEVARD +#

added listening . . . easy tuning , . . designed specifically for
the cycle rider. Put one under his or her tree! Suggested
Retall Price $16.95.

Ask for thig exciling new radlo mt your dealer or write us for purchase information

- FLORIDA CYCLE SUPPLIES - HAP JONES DISTRIBUTING CO, - MOTORCYCLE GOODIES INC.

CIRCLE NO. 47 ON READER SERVICE PAGE
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the Honda 450 engine 18 incradibly free
turning, and easily nudged out of posi-
tion.

Having locked the crank, vou may
proceed with assembling and bmimg the
alternator. Shdo the stator mm place and
tighten all the screws lirst, then you can
mnstall the rotor, Thera is a keyway in
Both rotor and crankshall, and a key
which is discarded in this application.
Just slide the rotor onto the tapered end
of the crankshaft, and turn it so that the
LI* (Lett are) mark 15 abigned with the
pomter Honda has g0 thoughtlully pro-
videu on the stator. Thig sets the rotor
phasing with the stutor so that yvou pet
full strength output with the crank sel
at 45°BTC. That’s why vou musl| have
the crankshaft locked in position during
this phasing operation. [ the crank
moves, full wave strength will oceour at
some olther point. In any case, you get il
when those marks are in allenment, and
as the points must be set to open with
the rotor/stator timing marks, the rotor
must gao on the end of the crank just
right,

You will probably worry about hav-
ing discarded the key., Don't give it a
thought. 'hat key 15 stnctly for mdex-
mng. Wipe the taper, and the matching
tapered hole through the rotor, and pull
the end boll up' Llight to seat the rotor
solidly on tho taper. It wan't slip. In
fact, the only way you van gel the rotor
off is by using the appropriate Honda
puller

And now, at long last, you will he
ready (o sel the poinls, which is done
just as outlined in the Honda manuual.
You set the points to break just as the
rotor/stator timing marks swing into
alignment, and unless you have made a
mistake somewhere along the line, you
will get a nice, fat spark. i doesn’t need
g high cranking speed; you'll see a spark
at the plug even o you merely stick a
wrench on the rotor bolt and swing the
crank around by hand.

The way the whole thing works is as
follows: With the points closed, and the
rofor swinging inlo position, the mug-
netic flux generates clectricity in the
alternator cod, and becauvse there 15 a
direct path to ground through the
points, there is not much voltage but a
lot of current. Which does a strange
thing: an electrical current [lowing
through a c¢oil creates a magnetic lield,
and the magnetic hield created 1n the
stator coil pushes back against the
rotor's magnetic ficld. (And, madental-
ly, this will happen no maller what the
system’s polarity. so don't worry aboul
which magnet is working an whal coil,)
Anyhow, the magnetic f{ields push
against each other and the rotor's Hield
gets bemt back. until the points open.
Right (hen, with the direet path to
“ground™ having suddenly been elimin-
ated, current in the stator coil substun-
tially disappears and with thal o lot of
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things happen i a hurry. First, the re-
turding induced magnetic field evapo-
rates, which leaves the rotor's tield free
lo surge Lhrough the stator coil, and it
does 50 with such rapidity that clectrical
pressutre in thal col zooms sky-high—Lo
about 400 volts, 1 believe. Now if there
wis not a condenser in the system to
soak up this veltage, it would arc across
the points (at this time no more than
barely open) and would be lost. But be-
cansg there 18 that condenser, the valt-
age surge is.captured momentarily while
the points are opening a bit farther, and
then both alternator and condenser hit
the coil with a g, 4(0-vall jalt —and it
does make a considerable spark. Those
who know how a conventional hattery/
coil syslem works will see that this is an
entirely different process., and that's
why vou must use special coils, 1 chose
Bendix muogneto coils “converted’ to
11T, (Energy Transfer) operation, you
can use Luecas E.T. coils, Ordinary coils
may work, but they will work hadly and
lhey probably won't work for long,

A scason of racing cxperience with
the Honda 450 racer (Grandson of
Secret Weapon?) has revealed a number
of short-comings: none of these are i
the ignition systemy, which has been a
marvel of reliability and effectiveness. |
run the coldest plug Champion supplies,
the N3ZIK, without fouling prohlems
atarting, alter sorting out the carbure-
tion, hos been yery casy and the only
tiune | have heard a mislire was when
vibration wias doing funny things to the
float chamber (Lwice) or when a valve
fell down into the engine (thrice).

The only peculiarily of my home-
grown E.T. magneto is that (a) it 18 very
sensitive to timing (the points muslt be
working with the alternator) and (b) it
15 even more sensitive to anything thal
would come under the general heading
of “crud” on the points. This last is un-
derstandable, as dirty points create a re
sistance that drops the current in the
generutor coils in those critical moments

Jjust before the points open, which in

turn flattens (he voltage surge that fol-
lows points-opening.

Neither of these things are a problem
if you know about them and they are
common to all magnetaos, What remains
i problem is a defect built inte the 450
engineg: the camshaft bearings, plan
dluomitm bushings, are 4 loose-ish fit
around the camshaft journals, and that
means a bt of- wobble at the breaker
¢am when the engine is running. You set
the spart al 45% BTC-and the wobble
sendy it daneing about 57 either side of
naminal at 5000 rpm. Yoo can assume
thal spurks happen somewhere between
40 and 50°. 1t scems as though there 18
room for unprovement here—maybe
with a near-zero clearance ball bearing
at the “ignition™ end ol Lhe exhaust
camshaft, Maybe I'll get around to giv-
g it a try (i

Hatta-
is a new idea
in adjustability.
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Kawasaki Motors Corp.
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