

Des Curnow and the Blackjack Racing team have been quietly assisting the development of the Smart Carby Quick Change Carburetor. We’ve known about it for a while but were sworn to secrecy. The veil has been lifted on this amazing piece of Aussie engineering. Is it a better mousetrap?
The “Shrinker” (Bruce Robertson) is a long time member of the Blackjack team and has been developing this new Carburetor for some years. With the Blackjack team developing this new engine combination after selling their original injected engine an opportunity for testing arose. Des Curnow, the owner of Blackjack Racing is a big fan of mechanical injection because of the ease of setting the tune and in his own words, “We had excellent, consistent tunes with the old motor. For this new splayed valve head small block we decided to try carburettors with a tunnel ram in the search for more power.”

“This engine is a Rocket small block of 412 cubes producing 900 plus horsepower fitted with a Top Fuel spec crank and rods suitable for supercharging later on in the development. David Handley handles the engine requirements for us. The exhaust is all Gonzo’s work consisting of Tri-y’s, megaphones, double barrel silencers and a full x-crossover. We ran the car without the silencers once but it was that noisy we won’t do that again, we don’t want to damage the driver any more than necessary,” he laughed.

“The ignition is a billet drive MSD dizzy for the 18736542 firing order. The timing is controlled by an MSD ignition controller that is crank triggered with the spark energy supplied by a MSD 10-Plus for kick-ass ignition reliability if we go blown. The heads are GM splayed valve, the cam has roller bearing journals with a Jesel adjustable belt drive.

“Tony Dominello looks after the transmission and the torque converter is designed by him to our requirements. The transmission is a TCI Dedenbear Powerglide Low Drag Supercase with internal liner and internals built to withstand a blown engine. The driveline is made up of a Mark Williams aluminium drive shaft turning Pro Gears because we break the others.

“The Blackjack records show that the Commodore launches with G-forces of 2.45 g’s  with 60’ times of 1.153 sec. 50 mph takes 1.000 second and 100 mph is achieved 2.855 seconds out. We use a 3-step rev limit control to manage the wheel speed in the burnout and keep the launch and engine revs safe during the run. We use Hoosier tyres exclusively as we have tested all the others and these are incredible.

“We use two independent data loggers on the car. The main one measures engine rpm, rear wheel speed, converter slip, eight exhaust temperatures, G-force, rear suspension movement and exhaust air/fuel ratio. The secondary data logger measures rpm and is a dedicated AFR unit with some spare channels for me to play with later on. It uses flash memory and can store 44 minutes of data so it serves as a good backup. 

“The car has gained some weight over its older injected engine guise because of the preparations for later use. The chassis has been modified with extra bar work by John Cannon in collaboration with us and the results are exceptional burnout control and hard, straight launches. In this game consistency is what it’s all about and to get fast cars consistent is difficult and it takes a long time to get things right piece by piece.”

Why Develop An All-New 

Carburetor?

When we posed the question “Why develop an all-new carburetor?” The answer provided by The Shrinker was very detailed and we couldn’t write quick enough to get it all down on paper so we decided to let him type it in his own words. Here they are...

The conventional Holley carburetor has seen years of satisfactory service in drag racing fields. However many people only perform basic tuning of the fuel circuits provided. Most people are limited to changing the main jets and the idle mixture screw settings. By learning how to utilise the idle and transfer circuits correctly and by setting the main circuit fuel curve, engine power can be vastly improved. A conventional booster-style venturi carburettor is usually preset to control the main circuit fuel curve by controlling the volume of air introduced to the spread pattern of air bleeds in the main air well. Other important controlling influences are main jet size, power valve jetting and setting, transfer jet fuel consumption, booster and main venturi sizing and shaping, fuel flow rates through the needle and seat, float drop rates, fuel bowl pressure (vent design). 

The problem we had with the conventional booster style carburettor was the time necessary to tune them and the special tooling needed to modify the jetting etc. Fuel drainage and wastage was a problem and tuning the carburettors for quickly changing atmospheric conditions was a 20-minute exercise. 

I have been developing and testing these carburetors for seven years and with the new Blackjack engine being carburetted and fitted with a tunnel ram, the team had to quickly solve the carburetion. With the patent pending quick change carby, preset tuned plates can be installed in seconds. All the fuel is left in the carby. In practice it means that you can read the atmosphere at the latest possible time in the staging lanes and select a tune-up. If the racing is delayed you can reset the tune quickly.

The tuning of the main circuit fuel flow curve is vastly simpler than in a booster style carburettor. The unique design of the main jet gives a flat fuel curve through all air flow ranges of operation. Dyno tests have shown instant flat fuel curves at whatever ratio you select it to be. There is no need to understand complex emulsion well tapers and air bleed influences or other difficult concepts, you simply select a larger jet for more fuel flow. The main jet system is also separated from the transfer system, so altering the main jet size has no influence on the idle and transfer fuel quantity.

Another common problem in conventional carburettors is reducing aeration of the fuel prior to main jet entrance. When the main jet draws in an air bubble instead of fuel, the mixture is altered for a short period of time. The Smart Carby has a unique bowl design that eliminates bowl frothing entering the jets. The bowl also flows much more fuel than a conventional Holley bowl and the fuel flow rate is independent of the needle and seat window alignment. Fuel pressure handling limits are increased and fuel cannot splash into the vent. The fuel system is easily cleanable right up to the window. Float assembly is done without tools and is very quick. The bowl screws are dry assembly, not requiring sealing washers and any bolt contamination can’t find its way into the fuel.

The Smart Carby Quick Change Carburetor enables full control of the carburettor functions with a very simple and quick tuning time. 

There is no need to drain fuel to tune the carburetor or remove metering blocks and drill holes or plug holes or alter emulsion well patterns or understand mysterious air bleed influence. All the metering systems are in the removable plates.

You can test a tune or change from methanol to petrol, which normally requires a teardown of other carburetors by simply undoing one bolt and changing a top assembly and re-tightening the bolt. 

The carburettor is suitable for any liquid fuel and is easily converted. 

There is no need to work over the top of the engine. All the tuning functions of the carburettor are contained in the quickly removable plates. 

All the internal parts are readily available Holley components except the main jetting device which is a patent pending Smart Carby design.

Basic Outline

There are five main sections of the carburettor.

1
Throttle plate (patents pending) containing throttle shafts, butterfly valves and replaceable transfer slot inserts. The transfer slot inserts are removed by hand and can be selected for different applications and tunes. 
2
Main body, which locates into the throttle plate and has the idle mixture adjusting screws mounted on the side and the float bowls mounted on the ends. The main body has a recess for the installation of the plates forming the fuel delivery control systems.

3
The first plate installed into the main body is the jet plate. This plate has the fuel control jets. The transfer jets are screwdriver installed. The main jets are dropped in by hand and held in place by the sandwiching of the finished assembly.

4
The second plate installed into the main body is the aero plate. This plate has the air control jets. The accelerator pump check valve and jet are also located in the aero plate

5
The float bowls control the fuel level and prevent uncontrolled air bubbles from entering the jetting systems.

Fuel Vaporization and Droplet Size
In the automotive industry, extensive research has been devoted to improving fuel atomization and vaporization by carburetor and induction tract modifications that use nozzles, heated manifolds, vibrating plates, exhaust gas recirculation, swirl and other methods. Results show that fully vaporized fuel may not ignite quite as readily as ideally atomized tiny fuel droplets. Droplets of less than 15 micron (.00059”) diameter have been found to best follow the bending airflow path of induction manifolds.  The design of the Smart Carby main jet allows for altering the droplet size to suit individual applications or experiments. We have found that controlling the droplet size influences the engines ability to make more power at high revs. If an engine has a slightly inefficient cylinder head flow or lower than optimum compression ratio for the choice of fuel, the result is not enough effective compression at the top end of the air flow range. When this occurs the heat built in the chamber during the compression stroke is not enough to achieve sufficient vaporization of the fuel droplets. Droplets are vaporized by heat transfer from the surrounding atmosphere through the surface area of the droplet. The same volume of fuel spread into many small drops has a greater surface area than one large drop hence fine atomization improves the burn ability at high revs. 

Research has shown that lean ignition is more sensitive to atomization quality than to ignition energy.  So a lean cylinder will show relative mixtures by observing spark firing patterns on an oscilloscope. The emitter orifices of the Smart Carby main jet deliver a finely atomized fuel fog to the induction system. This fog distributes more evenly and ignites more readily than larger fuel droplets. Mixture distribution is also evident in exhaust gas temperature measurements. The Blackjack car has so far shown cylinder balance exhaust temperature variations of 50 degrees Celsius during the burnout even while on the limiter and as low as 20 degrees Celsius during the run. An interesting observation is the exhaust temperatures with the Smart Carburetors are much more even throughout the duration of the run than with the previous carburetors.

Exhaust Gas Temperature And Cylinder Burn

Exhaust Gas Temperature (EGT) reflects the leanness or richness of the fuel mixture. EGT is also an important diagnostic parameter. It rises significantly during magneto failure or during misfiring due to a fouled spark plug or other causes, and it falls during knock or detonation. The EGT probe measures the average gas temperature just outside a cylinder's exhaust port and this reflects the relative temperature of the gases that bathe the head of the exhaust valve when the valve is open. 

At a fixed RPM and manifold pressure, the EGT spread observed across a range of mixture settings reflects the evenness of the mixture distribution among all cylinders and can be used as a guide to modify the induction system to improve that distribution. Such modifications should only use EGT data obtained at wide open throttle settings due to the highly variable induction flows at part throttle.

There is a general rule that a leaner cylinder will show a higher exhaust temperature but this is not always the case. This is a useful rule to follow if you are dealing with a standard type low power output production engine but don’t always follow it for high output race engines.

FACT- ‘The temperature in the exhaust pipe is the left over energy from the combustion.’

Basically the exception to the general rule is when the temperature is high because the fuel is still burning in the pipe. Slow burning of the fuel in the chamber leaves more heat in the exhaust pipe. Lean or rich mixtures both cause slow burning, basically any time the cylinder output efficiency is less than optimum it means the energy input to the piston is less, therefore more energy is converted to heat when the exhaust valve opens. The temperature in the exhaust can go up as the cylinder is run leaner and it can also go up as the cylinder is run richer. It is important to assess the other factors like sparkplugs and timing and exhaust analysis before making a decision on tune.

Droplet size also influences exhaust temperature, especially when the mixture is not fully vaporized and/or correctly distributed throughout the chamber. A large drop stuck out by the cold walls of the chamber and jammed in the squish may have trouble evaporating the heavy components of the fuel leading to a gas environment of light hydrocarbons that may become overheated and start exploding. This is one of the largely overlooked causes of detonation. Detonation that occurs firstly in the gap between the piston and cylinder wall is usually because of this problem. 

Remember that gasses burn, liquids don’t. This means that you have to convert liquid fuel into a gas before it will burn. Petrol and methanol are quite different in their vaporization. Methanol is a single molecule and all the molecules require the same energy input to convert them into a gas. Petrol is a blend of various chemicals and they all boil into a gas at different temperatures, i.e. energy input. As the pressure of the atmosphere around the droplet increases the temperature necessary to convert the liquid chemicals into a gas increases too. This makes it difficult to convert large drops to gas in the short time available at high rpm, so the general solution is to lean the mixture slightly so that there is less liquid to be converted by the same amount of heat ( a high speed lean out). The cylinder then may make more power but it has less fuel than the most powerful correctly vaporized mixture. It is important to not band-aid a good feature to prop up inadequacy. Testing so far has shown that by using the droplet size of the Quick Change mart Carby correctly, high rpm power may be increased.

At the present time Blackjack is the only car using a 6 barrel quick change carburetor. I have available 4 barrel quick change carburetors for sale and I will be developing large 4 barrel Dominator replacements in the future.

www.smartcarby.com
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