PROBE ENGINEERING, INC.

Installation Instructions, Model BT-05E
Version 3.2

The Model BT-05E electronic ignition is designed specifically for 1970s Honda Models
CB350, CL350, and SL350, all with derivatives of Honda’s 180° crankshaft twin-cylinder
engine.

The BT-05E ignition system is a single-fire design, using two single-tower coils and
firing each cylinder once per 720° of crankshaft rotation (no “wasted spark”™). Itis
designed to use ignition coils with a primary resistance between 3 ohms and 5 ohms. Do
NOT use coils made for capacitive-discharge systems, which are typically about 0.3 to
0.8 ohms primary resistance.
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What should be in the kit:

The Model BT-05E kit includes the following components:

Control Module

Pickup Plate (with wire harness and connector)

Trigger Rotor

Power Cable Harness

Pair of NGK BR8ES spark plugs (the use of resistor-type plugs is required)
Rubber-faced flat washers (2 each, for retaining the Pickup Plate)

9V battery connector

Spare white and orange wires (1-foot long each, for optional features)
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What else you will need:

In addition to the usual small hand tools required to get access to the engine’s breaker-
points assembly and to remove the fuel tank, side panels, etc., installation will require the
following tools and supplies:

& 9V snap-connect type battery (for setting the static timing)
& Solderless crimp-type connectors, bullet connectors, or solder and shrink tubing
¢ Loctite® “blue” medium-strength thread-locking compound or equivalent

Installation:

1. Remove the side panels, if applicable (for general access).

2. Remove the seat.

3. Disconnect the battery.

4. Remove the fuel tank (you will need access to the ignition coils).
5. Remove the alternator rotor cover (for setting the timing later).
6. Remove the breaker-points cover.

7. Remove the bolt and washer that secure the centrifugal advancer mechanism and put
them aside (they will be reused to retain the electronic ignition’s Trigger Rotor).

8. Remove the two screws and washers that retain the points backing plate, and put them
aside (the screws will be reused to retain the electronic ignition’s Pickup Plate).

9. Remove the breaker points and backing plate as an assembly.
10. Disconnect the breaker points lead wires from the ignition coils.

11. Disconnect and remove the condensers (they should not be used with the solid-state
ignition).

12. Remove the advancer mechanism from the quill (small-diameter extension shaft) on
the end of the camshaft.
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Clean any rust or debris from the cam-end quill and from the seating surface at the
end of the quill.

Slip the Trigger Rotor over the quill, and align the notch in the rotor hub with the
3mm locating dowel on the camshaft end.

Using medium-strength (Loctite “blue” or equivalent) anaerobic thread locker and the
original retaining bolt and washer from the centrifugal advancer, bolt the trigger rotor
in place.

Slip the Pickup Plate over the trigger rotor, with the electrical components facing in
toward the rotor and the wires facing out toward you. Align the slot in the pickup
plate with the center of the notch in the points-plate housing.

Install the two rubber-faced washers provided in the kit onto your original points-
plate retaining screws, with the washers’ metal faces against the screw heads. The
compliant rubber face of the washers provides a way of taking up the small “step”
clearance between the thickness of the Pickup Plate and the depth of the recess into
which it locates (the original points-plate recess). Loosely reinstall the screws to
retain the plate, but don’t tightening anything up yet.

Seat the pickup plate leads’ flatted grommet into the lead-out hole at the lower right
of the points housing. Leave a little play in the wires so that the pickup plate can be
rotated later to finalize the timing, and be sure that none of the pickup plate’s wires
are in contact with the trigger rotor, the retaining bolt and washer, or the sharp edges
of the points-plate housing. Don’t bother routing the pickup plate lead wires out
across the cylinder head yet; you’re about to set the static timing, and will temporarily
want the connector at the end of the leads dangling down near the alternator rotor.

Locate the Control Module in the kit. It looks like this:
% I

)| B L]

There is an 8-pin connector at the right side of the module, a red LED at the left side,
and a blue potentiometer between the two. There is also a 6-pin connector (not
shown in the line drawing) at the end of a short wire bundle coming out the module.
For the next steps, statically timing the system, temporarily suspend the module
somewhere near the alternator assembly, so that you can see both the alternator’s
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ignition timing marks and the module’s red LED in your field of view at the same
time.

The sensor assembly’s wire bundle has an 8-pin plug that matches the module’s 8-pin
connector housing. Plug them together; they are keyed, so that they only fit one way.
The retaining latch that will “click” when the connectors are fully mated.

Locate the 9V battery connector harness in the kit (it has a 9V battery “snap”
connector on one end, and a 6-pin plug that matches the corresponding module
connector on the other end). Don’t plug it into the module connector yet.

Snap a fresh 9V battery onto the matching terminals of the connector harness. Do
this first, before plugging the harness into the module, so that if you get the battery
terminals backward at first, you will not damage the module.

Plug the 9V battery and harness into the module’s 6-pin connector.

Using a 14mm socket or box end wrench on the alternator rotor’s retaining nut, rotate
the crankshaft slowly counterclockwise while watching the timing marks and the
module’s LED. You may prefer to remove the spark plugs at this point, so that
you’re not trying to spin the engine over against compression.

As you rotate the engine, the module’s LED will alternately illuminate and go dark.
The illumination signifies the left-hand coil’s “dwell” time, when battery current will
be flowing through it (when the installation is complete). The LED going dark occurs
when the coil current is interrupted, which is the left-cylinder “fire” event.

Exactly as the LED goes dark at the end of the dwell mode is when the spark plug for
the left cylinder will fire at the full-advance point. We want to see the LED go dark
JUST AS the alternator rotor’s full-advance timing marks align with the static pointer.
Yes, this is different from the way we’re all used to setting “static timing” on a
set of points, in that we’re using the full-advance mark, not the idle-timing
(retarded) mark, but it is correct for this system.

The left-cylinder’s full-advance timing location is marked on the alternator rotor by a
pair of parallel lines located counterclockwise from the “LT” and “LF” marks. When
the pickup plate position is correct, the LED will just go dark as the fixed timing
pointer aligns with or between the two full-advance lines.

If correction is needed in the pickup plate position to get the timing spot-on, loosen
the two retaining screws and adjust the plate’s position. Rotating the pickup plate
clockwise will advance the timing, and rotating it counterclockwise will retard the
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timing, just as with the original breaker-points setup. The timing will change by two
degrees at the crankshaft for every 0.021” of movement at the edge of the pickup
plate.

When you’ve got the full-advance timing correctly set, tighten the two pickup plate
hold-down screws.

Disconnect the pickup plate wire harness and the 9V battery harness from the control
module.

Find a place where you’d like to mount the control module. The module’s blue
potentiometer can be used to make small trim adjustments to the idle-speed spark
advance, which is independent of the full-advance timing. It is preset for your bike at
the factory, and will usually not require adjustment unless you elect to run
significantly more or less full-advance timing than Honda’s original specifications. If
the blue potentiometer is accessible when the module is in place, it will make this
adjustment easier.

The control module is delivered with Velcro fastening material. The “loop” side is
attached to the module; the “hook” side has an aggressive “peel-and-stick” adhesive,
for attaching to a clean, flat surface on the bike. The module dissipates low power,
and will get warm to the touch during operation. It does not require aggressive
airflow, but should not be mounted in a sealed volume with no airflow at all.

Route the pickup plate assembly’s wire bundle to the location of the control module.
The pickup plate wires are insulated using high-temperature Teflon, and have a
tinned-copper braided shield surrounding them; the wires can be routed pretty much
anywhere (except to an exhaust pipe!) without major temperature concerns.
However, the wires must be kept well away from the spark-plug leads, so that the
electronics won't get confused or damaged by spark-energy “pickup” from the high-
voltage coil leads.

Examine the 6-pin connector at the end of the Power Cable Harness. On the
connector’s rear surface, where the wires enter, there are (hard-to-see) molded-in
numbers showing each wire’s position. Numbers 1 through 3 are in the first row
(furthest away from the molded-in retaining latch), and numbers 4 through 6 are in
the second row. The wires in each position are described in the following table. For
the basic system installation, you only have to deal with the four wires shown in
boldface type:
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Other details and notes:

& For those who are running high-compression, high-RPM applications and wish to use
high-performance aftermarket coils, a coil with a primary resistance down to 3.0
ohms is permissible. Coils with 5.0 ohms primary resistance will work well, and
have the benefit of drawing less current and running cooler. As previously noted,
suppression-type sparkplug wire should be used with aftermarket coils (the OEM
Honda coils often do not have replaceable plug wires).

& Coils intended for capacitive-discharge ignition (CDI) systems measure less than 1
ohm primary resistance, and are incompatible with the Model BT-05E ignition
system. The use of CDI-type ignition coils will destroy the control module. Many
inexpensive multimeters can’t measure accurately down to a few ohms, so be
especially careful to know what coil resistance you’ve really got.

For questions and/or assistance, contact:
Mark Whitebook
Probe Engineering, Inc.
34661 Calle Rosita
Capistrano Beach, CA 92624
mwhitebook@yahoo.com
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