Modifying OEM Japanese Mikuni TM28 carburettors for Lambretta use
Introduction

These instructions cover carburettors originally fitted to Suzuki RG250 models (c.1983 to 1987). If a choke/starter facility is required, only the left-hand unit from the RG250 can be used.
Some aspects of the instructions will also suit the unit fitted to the Suzuki RM80 (c.1995?), which is almost identical, the fuel inlet being on the opposite side. I have found the RM80 unit more suitable for mounting on the right-hand side (TS1 etc.), while the RG250 unit better suits mounting on the left-hand side.

The carburettors are almost identical to the aftermarket version of the TM28 (Mikuni part no. VM28/418), which can be used without modification. Other styles of OEM 28mm flat-slide Mikuni carburettor (angled bores, D-section slides etc.) are available, as fitted to a variety of Japanese motorcycles. The principles outlined in these instructions could also be adapted for modifying these types.

These instructions rely on the reader being competent to use hand tools (especially drills and taps) properly and safely. Whenever drilling, the carburettor should be held carefully in a vice with soft jaws, to avoid damage. The best way to hold the unit is to clamp it lightly between spigot and bellmouth.

Application

I have found the TM28 to be an extremely useful and versatile carburettor for a range of Lambretta engines. Based on my experience, I would recommend the TM28 for the following sizes and types of engine:

125 to 150cc (fast road tunes)

175 to 240cc piston-ported (up to Stage 5, touring tunes etc.)

185 to 240cc reed-valve (standard or touring tunes)

For touring tunes, an exhaust producing power and torque peaks in the upper bottom-end or mid-range is most suited.

For engines with race-tuned cylinders and exhausts (particularly larger than 150cc), a larger carburettor may be more suitable.

Dismantling

The unit must be cleaned and fully dismantled before modifying. It is assumed that the reader is broadly familiar with dismantling carburettors, although some extra notes are necessary:

The front cover (Fig.1B) and the “jet blocks” (Fig.1C) are secured with tamper-proof screws. If the correct tool to remove these is not available, some of them can be removed with pliers or vice-grips. The others can be removed using a small hammer and chisel. Create a notch on the periphery of the screw head and tap tangentially anti-clockwise until it loosens.

When the front cover screws have been removed, very carefully prise off the front cover itself. Avoid damaging the gasket as it can be reused, if in good condition. The same applies for the float bowl and top cover gaskets.

The float pivot pin is a tight press-fit and can be difficult to remove. This is due to the pin diameter being marginally larger at the “head” end. Several methods may be employed to remove the pin, but extreme care is necessary to avoid breaking either of the support posts (Fig.7B).

Once the pin has been removed, one of the holes can be opened out very slightly to produce an easy fit for the pin when reassembling. The pin will be prevented from sliding out by the inside surfaces of the float bowl.

During dismantling, check for worn or damaged components. The throttle slide and float needle are the only parts likely to suffer from appreciable wear and should be replaced if excessively worn.

The main parts requiring modification are the body (Fig.1A) and the front cover (Fig.1B). Note that the “jet blocks” (Fig.1C) should also be removed to enable the parts to be properly cleaned.
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Fig.1

Modifying

The first area for modification is the fuel feed passage. Although not proved to be absolutely necessary, I prefer to perform this modification after learning of other brands of carburettor having fuel feed passages of too small a size, even for Lambretta applications.

The fuel feed passage is divided into three sections, the first starting with the brass banjo. This section is mostly of adequate size. The second and third sections are fairly small and should be increased to an inside diameter of 4mm.

The fuel transfer outlet (Fig.2B) is used on the Suzuki RG250 to transfer fuel from the left-hand unit to the right-hand unit, and is not required on a Lambretta. It can be shortened slightly before drilling the passages, but leave enough depth for the grub screw to plug the hole (see fastener sizes). I like to leave an extra millimetre or two to fill the hole with Araldite after inserting the grub screw (this also applies to the other grub screw plugs to be used on the unit).

Drill through the second section from the fuel transfer outlet, observing the end of the drill through the needle valve area (Fig.3A). Do not drill any further than necessary.

For the third section, carefully drill from the needle valve area, into the hole just drilled in the second section. Again, do not drill further than necessary.

To finish off, drill into the first section from the brass inlet banjo, to remove any high spots left after drilling the second and third sections.

As the fuel transfer outlet is no longer required, it must be plugged. It should be tapped M5 to a depth of about 8mm. Take care not to tap too far, in case the grub screw should end up blocking the fuel feed passage.
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Fig.2

The next area for modification is the choke transfer passage (Fig.2C). Similar to the main fuel transfer passage, this transfers extra fuel for starting from the left-hand unit to the right-hand unit on the RG250. As it is not required for Lambretta applications, it also must be plugged. Ensure that the existing hole is the correct size before tapping M5. Again, the passage may be shortened prior to tapping, and the comments from the previous paragraph apply equally in this regard. The hole may be tapped all the way through, but ensure that any burrs are removed which may later hinder movement of the choke plunger.

[image: image3.jpg]



Fig.3

The next item for attention is the atomiser air supply passage in the front cover. The units for different year model RG250s differ here, in that the passage may go through from the bellmouth as normal (Fig.7A), or be blanked off to allow air supply from an external valve (see carburettor in Fig.4). 

If the external valve was originally used, the passage must be made through to the bellmouth (Fig.4A) and the external valve connection (Fig.4B) plugged.

The bellmouth end may be found blocked with a brass plug, or not have been drilled through at all during manufacture (as per Fig.4).

It is a simple matter to punch out the brass plug (or drill through, if not originally done) from the back of the front cover (Fig.5A). If drilling is required, check the diameter of the passage from the inside of the front cover, and use a drill of the same size. The inside diameter is typically 2.5mm to 3mm.

The hose connector for the external valve (Fig.4B) can usually be removed by grasping it with a large pair of pliers (or vice grips) and twisting. Heating the front cover beforehand will produce easier removal.

The hose fitting is usually of 4mm outside diameter so, once it is removed, the passage may be tapped M5.
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 Fig.4
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Fig.5

In conjunction with increasing the size of the fuel feed passage, the size of the brass needle valve seat may also be increased, if thought necessary.

The standard Suzuki valve seat is more commonly 2.5, but I have also seen a 2.0 item on one unit. Drilling out to 3.0mm should be adequate for most applications. Before starting, ensure that the drill is sharp, and that the valve seat is securely held, without likelihood of damage. One way to hold the valve seat would be between two small wooden V-blocks, in the jaws of a vice.

Once the hole in the valve seat has been drilled, a smooth-tapered centre punch can be used (without a hammer!) to flatten the sealing edge (to assist the float needle in seating and sealing correctly). Apply force using a twisting motion, as if using a screwdriver.

It may be better to perform this part of the operation once the carburettor is ready for fitting, so that the sealing of the float needle may be checked. To do this, connect the carburettor to a fuel source (fuel tank, tap & line on a bike may be easiest). With the float bowl removed (and a container to catch the fuel), turn on the tap. When fuel flow is obtained, apply gentle upward pressure to the float with a finger. Before full travel is reached, the fuel flow should stop. If there is a leak, remove the valve seat and attempt to obtain a better seal.

If the size of the valve seat has been increased, it is advisable to remove previous size markings to avoid later confusion. A small file or grinder (e.g. Dremel Multitool) will be suitable. Ideally, the new size should be engraved on the valve seat.

Reassembly

When drilling and tapping have been completed, before fitting any grub screws or other parts, the main body components should be shaken out (to remove swarf) then thoroughly washed in warm soapy water, rinsed in warm clean water and dried in an oven or next to a heater.

When reassembling the unit, I recommend the use of allen socket stainless steel fasteners, mainly to improve the aesthetics of the finished article. The sizes and types are as follows:

Front cover - M4x12 button head allen screw (6)

Top cover - M4x12 cap head allen screw (2)

Float bowl - M4x16 cap head allen screw (4)

Jet blocks - M4x12 button or cap head allen screw (2)

Fuel transfer passage plug - M5x6 allen socket grub screw (1)

Choke transfer passage plug - M5x6 allen socket grub screw (1)

Atomiser passage plug (if required) - M5x6 allen socket grub screw (1)

Throttle slide alignment port (in carb body, Fig.2A) - M3x5 allen socket grub screw (1)

Throttle cable end retainer - M3x10 cap head allen screw (2)

If undamaged, other fasteners may be reused.

To fit the grub screw plugs, some form of retaining compound should be used to lock the grub screw in position and prevent leakage of fuel or air. I prefer to use Araldite, but Loctite or another suitable compound may be used.

If using Araldite, mix a small amount and coat the threads of the grub screw. Gently wind the grub screw into the hole using an allen key, taking care not to wind too far (fuel inlet/transfer and choke transfer passages). Once the grub screw has reached its final position, gently clamp the carburettor in a vice, so that the grub screw socket and remaining portion of the hole may be filled with Araldite. Leave to set for a few minutes before continuing assembly.

Any grub screw secured and filled with Araldite may later be removed by gently heating the carburettor body, prising out the Araldite and unscrewing the grub screw.

Screws securing the front cover, jet blocks and fuel inlet needle valve seat should be secured with Loctite, as they are unlikely to require removal on a regular basis. Note that jet blocks are marked “L” and “R”. They should thus be refitted to the left and right sides of the carburettor body, when viewed from the bellmouth.

When fitting the front cover, it is advisable to use some sort of sealant on the gasket, especially if the original item is being reused. I have found grease to be satisfactory in this regard, as it will allow the carburettor to be later dismantled, with minimal damage to the gasket. Otherwise, or if the gasket is damaged, a more suitable sealant may be required. Do not use silicone-based sealants, as these will be rendered useless by contact with fuel.

I have found that float bowl gaskets and top cover gaskets do not require sealant, if in good condition.

Setting up and jetting

This paragraph is intended only as a rough guide for setting up the carburettor, and for the types of jets that can be used.

The float height should be set to between 22mm and 24mm, according to the method specified in the Sudco Mikuni Tuning Manual.

I have generally found that the standard 2.0 throttle slide is suitable for most Lambretta applications. Some RG250 carburettors are equipped with a 2.5 slide, which may require minor variations to air screw setting, as well as pilot jet and atomiser sizes.

The RM80 carburettor is equipped with a 4.0 slide, which I have found useless for the range of jets I usually employ. However, I am aware that some people use this size cutaway for satisfactory performance. In any case, I have found that an RG250 slide (2.0 or 2.5) is a direct replacement for the RM80 item.
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Fig.6
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Fig.7

The atomisers usually found in the RG250 units are of the “bleed-type” (425-series, O-8 or P-0 size – Fig.6A).

Opinions on the use of bleed-type atomisers in two-stroke engines vary considerably. Some say they are more suited for use in rotary-valve and reed-valve engines. As I have very little experience in the use of bleed-type atomisers, I cannot comment to a great extent. However, the use of a bleed-type atomiser frequently requires the use of an air corrector jet, which fits in the atomiser air supply passage (Fig.7A), and is yet another jet to worry about!

Consequently, I prefer to use a “primary-type” atomiser. These rarely require the use of an air corrector jet.

The atomisers I use in these carburettors are primary-type, 169-series items (Fig.6B). These are available in a wide range of sizes (N-0 to Q-8).

Another suitable primary-type atomiser is the 282-series (Fig.6C). Apart from the shorter outlet shield, it is identical to the 169-series. The 282-series items do not seem to be as easily available as the 169-series, and I have only encountered sizes P-2 and P-4 thus far. An atomiser size of between O-5 and P-5 would probably suit most Lambretta applications for the TM28.

Any of the standard types of Mikuni main jet can be used in these carburettors, although the “large-hex” (type 4/042) is the most common. Confusingly, the large-hex types are rated according to fuel flow. All other Mikuni jets are rated according to aperture size. Using the TM28 carburettor on a Lambretta would typically require a large-hex main jet size of between 180 and 280.

Pilot jets are of the VM22/210 type (13.5mm long). These are the most common type of Mikuni pilot jet for OEM and aftermarket applications. They are available in increments of 2.5. For most Lambretta TM28 applications, sizes would range from around 25 to 40.

The standard needle in most RG250 carburettors is the 5DP39, although some units have been found with a 5DP5. I have found these to be unsuitable for use on Lambrettas as they produce an excessively rich mixture once the throttle is opened much past halfway. The 5DP5 is worse than the 5DP39 in this respect.

I am aware that some people have used these needles, apparently with some success, but substantial changes to the jetting would likely be required.

The standard needles are “dual-taper” types. At small throttle openings, the D taper (1.0º included angle) is in use. At large throttle openings, the mixture becomes markedly richer with the P taper (4.0º included angle).

I have found that “single-taper” needles are more suitable for Lambretta applications. Luckily, there are three needles available with the D taper (5D1, 5D5 and 5D6). The difference between them is the starting point of the taper, and also the overall length. The overall length is of less concern as, in practice, the needle never completely clears the passage of the atomiser.

A wide range of adjustment can be obtained with these three needles. As a point of reference, near identical performance could be obtained with each needle set at the following clip positions:

5D5 with clip in position 5

5D1 with clip in position 4

5D6 with clip in position 3

There are at least twenty other needles which could be tried if it is found impossible to obtain perfect results with the needles mentioned above. The Sudco Mikuni Tuning Manual contains charts showing dimensions of the various needles. These can be consulted once the mixture characteristics at each throttle opening have been ascertained.

Choke/starter arrangement
If the carburettor is accessible when installed, the standard lever-type choke/starter assembly may be retained. Otherwise, conversion to a cable-operated assembly is desirable. This introduces a problem, as no standard kit is available to accomplish this.

A cable conversion kit (Sudco part no. 002-351) is available for larger-body VM, TM and TMX units. This kit will fit the TM28, but will not allow full travel of the choke plunger or the standard Lambretta choke actuating lever. Referring to Fig.8, items A, B and C are included in the conversion kit.

In order to obtain full travel of the choke plunger and Lambretta choke lever, the plunger (Fig.8C) must be machined, or a Keihin PWK28 choke plunger (Fig.8D) may be used instead.

In order to accommodate the length of the spring (Fig.8B), a custom-made adaptor (Fig.8E) is also required, to fit between the carburettor body and the standard kit fitting (Fig.8A). It may be possible to use a shorter spring instead, but make sure that it forces the plunger down fully in the closed position, and does not become coil-bound in the open position.
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Fig.8

With a little ingenuity, some of the standard Suzuki/Mikuni hand-operated choke lever parts may be modified for cable operation. I have recently begun to investigate this, but have not yet produced a workable solution. The beginnings of the arrangement are shown in Fig.9. A means of anchoring the end of the throttle cable is still to be found.

[image: image9.jpg]



Fig.9

If using the arrangement shown in Fig.9, the spring plate underneath the screw-in fitting must be omitted, otherwise the plunger will not return to the closed position.

Mounting

The TM28 carburettor can be mounted to various inlet manifolds. Those originally intended for Dell’Orto PHBH or small-body Amal Mk2 types are most suitable. The latter type may require machining to increase the inside diameter by 2mm .

In both cases, the mounting rubber intended for small-body Amal carburettors can be used. If using a Dell’Orto manifold, the internal rib in the rubber may need to be removed using a sharp knife, to allow proper seating.

Air filters

The use of an air filter is recommended. After several thousand kilometres, pistons, bores, oil seals, big-end and small-end bearings can be totally worn out by fine dust particles in the air. The entry of larger particles can cause catastrophic engine failure.

The outside diameter of the bellmouth is ideal for a standard GP150-200 air hose, which can be connected to a remote-mounted filter (Fig.10). The filter I mostly use is a K&N RU0200 (Fig.10). This filter will also fit the bellmouth directly.
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Fig.10

Compiled by James Pennington, February 2007.

