	Rebuilding the Nikki Carburetor

Because this section is such an important resource, I've chosen to publish it even though it's still in it's rough draft. I'll chip away at cleaning it up. 

Last update: 3/08/09 

So you've decided to finally rebuild it, huh? Good for you. It can be very intimidating at first, but it's really not that difficult.

Even though I break down the rebuild in stages, it's best to read this section in it's entirety, as I list some little tricks to get you out of trouble. You also need to understand that even if you've done everything correctly, the carburetor may still take some coaxing, soft gentle caring words of encouragement and a few smacks to get working. But when all is finished and you're back behind the wheel, you'll swear your car has at least 15 more horsepower - 10 from the rebuild, and 5 because you're the one who did it! The satisfaction is great.

	Before you start... 

Plan this out. Set up a workspace that's clean, well lit, and out of the reach of tiny, curious fingers. I have a white Formica workbench, which is great because it makes all the parts easy to see. I've tried news paper on a table top in the past, and the newsprint makes it very easy for check balls and weights to get lost. I suggest white meat packing paper if you can get it, or a light colored sheet if you can sacrifice one. If you're using a sheet or cover on the table/bench, don't let it hang down where it could accidentally get snagged and yank all your organized carb parts into a big pile. (It's that law of averages, folks. It would probably never happen unless you had open-carb surgery going on!)

Beware of a home made wooden work bench which is often a series of planks put together that has cracks that can gobble up check balls and tiny weights. 

Use containers with lids for tiny parts. A block of 2x4 serves well to set the throttle body down on. This way the weight of the carburetor won't be resting on the linkages. Bending a throttle shaft is a real no-no!

Buy the kit first. Don't have your carburetor strewn about the work bench in pieces waiting for a rebuild kit. I used to suggest Hygrade kits, but I now recommend the GP Sorenson kits. These are available online from Autozone, and they have two available for the Nikki. Both will work, but the more expensive one contains replacement check balls for the accelerator pump, while the cheaper one doesn't. This is not detailed in the product description, and I was disappointed after believing I had saved money on a shipment of ten kits! The better GP Sorenson kits cost $27 and change, and can be shipped to your door in two days. 

Have a notebook handy during disassembly and take notes, no matter how stupid or crappy the drawings are. Snapping a few shots with your digital camera is good too, but I believe that the effort of having drawn or written something to paper does something to my brain to cause me to better remember the process/subject later on. Often, I would not even have to look at my notes afterwards, but had I not bothered to take them, I surely would've forgotten.

Study the carburetor really well first, making note of all the tools you'll need. 

Roughly, you'll need the following; 

· 10, 12, 14mm wrenches 

· Medium flat blade screw driver (Crisp and sharp. A well used driver with soften edges will mangle the screws in no time.) 

· Tooth brush 

· Some sort of thin probing tool (dental tool, piece of guitar string, tooth picks, whatever. This is to clean out jets, if need be.) 

· Some sort of container for tiny parts 

· Rag / paper towels 

· Pencil / paper 

· Beer (Not your usual beer, either. Splurge for the good stuff!) 

Optional tools: 

· 10, 12, 14mm sockets with driver 

· Custom bent14mm wrench 

· Torch to bend the wrench & toothbrush 

· Channel Lock pliers 

· Vise Grips (Just in case!) 

· 3/32 drill bit 

· Small, thick steel rule (optional) 

· Scissors 

· Digital camera (optional) 

Removing the Nikki- 

Either all of the emissions components work, or the whole emission system does not work at all. Even if all the individual components do work, a small vacuum leak in the system can cause idle problems. If you need the system working, you should inspect all hoses for blockage and cracks. I will be adding a whole separate section to my site eventually just for inspecting & troubleshooting the emissions system. But for now I'm focusing mostly on the carburetor due to the fact that I estimate that about 80% of the people seeking advice here don't need to retain their stock emissions control system, and most of them have already removed it. A great emissions system removal tutorial is outlined here , on the Mazspeed website. You should go ahead and read that before removing the carburetor. 

Most of the hoses and wires going to the carb from the engine are pretty straight forward as to where they go; the exception being what goes to the ports on the base plate. Since there's no reason to remove the base plate (other than cleaning it), the hoses to it should be left connected. If you do need to remove the plate for cleaning, etc, do NOT try to remove the gasket. They are adhered to the plate. Also k eep in mind while cleaning & inspecting the hoses & wires that they have been exposed to over 20 years of temperature cycle and oil. Consequently, they crack very easily, particularly the insulation on the wires. 

The fuel rail is bolted onto the carburetor very tightly. Before removing the carb from the engine, take a 14mm box end wrench and crack the two banjo bolts that hold the fuel pipes on. These will need to be removed later to inspect & clean the screens inside. Complete removal of the fuel rail is optional, and should depend on how dirty the rest of the inside of the carburetor is. You'll have to make an educated guess as to whether or not you should remove it completely if you want to take advantage of the carburetor being anchored well. It can be very difficult to remove the assembly from the carb on the work bench because the bolts are on so tightly. 

With the exception of the air horn screws, the rest of the carburetor bolts aren't so bad. The least accessible is one of the nuts that hold the carb to the manifold. If you happen to have an extra cheap wrench you can sacrifice for this, putting a 45* bend in the open end of a 14mm wrench with a torch will make a tool that can get in there easily. If you can't make that sacrifice, use patience so as not to round off the corners on the nut(s). 

Once the carburetor is removed, be attentive to how you set it down. Ideally, no weight should be placed on the linkage from the bottom, and certainly not any force (from an accidental drop of even a few inches) as primary throttle shaft has circlip grooves milled into it, making for some fragile bending points. If the primary shaft bends more than about 3 or 4 degrees, it will crack, and then there's no bending it back straight without breaking it. (Ask me how I know!) 

Don't forget to place a towel over the open manifold on the engine. 

Cleaning the exterior- 

After removing the carb, it needs to be cleaned before disassembly otherwise grit and gunk will find its way into the carb and cause all kinds of problems later on.
I use a carburetor cleaner made by Napa for soaking parts in. It's basically an industrial strength solvent that will eat away paint and rubber, and clean about a hundred carbs, but it's pretty expensive for cleaning just one carburetor. I use Kerosene a lot. It does a really great job. (Don't ever use gasoline!) Whichever you use, do not soak anything that has a diaphragm in it. Such parts include the vacuum secondary box, the air conditioning idle compensation valve, the deceleration dashpot, the altitude compensation valve, the automatic choke valve and the small choke shaft release valve on the other side. 

Aerosol carburetor cleaner is great, but should be used sparingly just for really stubborn areas, otherwise you'll need so much of it that it will become an unnecessary expense. Besides, it will give you a headache, ultimately end up in at least one of your eyes, -at least once (even if you're wearing goggles, it seems!), and is just generally evil stuff that causes cancer. -By no means am I "Captain Health", but I'll have to wonder if my use of such products are not the cause of cancer should I be diagnosed with it 20 years from now. 

Obviously the use of these chemicals should be done in a well ventilated place, such as the garage with the door open, and in case you've forgotten about physics, chemistry, and the law of averages, NO SMOKING! 

If you would rather use something more environmentally friendly, you can use Simple Green to clean carb parts, but you have to rinse them off very well in hot water. Simple Green is a great degreaser, but it contains ammonia salts and will etch aluminum, which the air horn is made of: zinc. which is a primary ingredient in the pot-metal main body casting, and even the glass bowl sights! It will also oxidize the brass jets & pipes. So do NOT soak the carb or parts for any length of time. And don't use Simple Green straight, either. "Royal Purple" contains the same active ingredients as Simple Green. 

A few toothbrushes with hard bristles are good to have. Apply heat to the neck of a brush just before the bristles, and bend the bristle side out at 45*. This makes a great tool that will even scrub the bottom of the float bowls. (If you try to curve just the tip with the bristles, they'll fall out.) Definitely do not use a steel brush, and even a brass brush should be avoided unless completely necessary. Be aware of stray bristles finding their way into the carburetor. 

Disassembly- 

The disassembly can be done from two perspectives, depending on your needs. If you need the carburetor reassembled in it's entirety, then it can be broken down into four basic components, the idea being to disassemble the least amount necessary during the rebuild. You can then address each of the four sections individually and further break them down to replace what's needed. 

You may have chosen to remove all of your emissions components, or perhaps you want to toss the auto-choke. In either case, the approach to disassembly is more component-specific. Because the screws used on the Nikki are fairly soft but usually very tight, removing unwanted components is best done while the carburetor is all together because you'll have better leverage for bearing down on the screw driver. Once the extraneous components have been removed, the rest of the disassembly can still be broken down into the same four sub-assemblies. 

The four sub-assemblies are the auto-choke and cable bracket assembly, the air horn, the main body, and the throttle body assembly. 

Removing the auto-choke / cable bracket assembly: 

The idea here is to remove the throttle cable bracket and auto-choke from the carburetor main body, but not from each other. It just cuts down on the number of parts to reassemble. The AC idle comp valve will stay on the bracket assembly (if equipped), but the deceleration dashpot and EGR valve will come off by themselves. The altitude idle comp valve hose will need to be disconnected from the valve and the throttle body (at the other end). The auto-choke vacuum line will also need to be disconnected from the throttle body. 

If more cleaning needs to be done to the exterior now that the bracket is removed, it should happen before the air horn is removed. 

Removing the air horn / float assembly: 

First remove the two banjo bolts that hold the fuel rail ends to the tops of each fuel bowl. Inside you'll find small brass screens. Unless the carburetor sat dormant out in the elements for a long while, these are not usually very dirty. If they are dirty or corroded, then that is an indication that whole fuel rail should be removed and cleaned. If the screens are clean, and the rail was not leaking, it's not necessary to remove the rail from the air horn. The screens often get distorted when they are removed. Just slide them around a pen or something similar and roll the sides out flat with your thumb. 

Remove the tiny cotter pin from the fast idle linkage that attached to the choke shaft assembly. There should be two tiny washers that come off, also. Remove the center bolt and the seven screws that hold the air horn on the carburetor. The gasket is most likely frozen to the parts, so a gentle tap with a screw driver handle or piece of wood may be necessary to break it free. Lift it up and out of the main body carefully so as not damage the floats. The floats are plastic, but the hinges and tabs are soft metal. 

Be careful while flipping the air horn assembly over that the float hinge pins don't fall out. It should never be set down on the floats. 

Rebuilding the air horn assembly: 

Just for an immediate sense of accomplishment, go ahead and rebuild the air horn. It's really the best time to do it because your work space is uncluttered, and still nice and clean. 

With the air horn upside down, remove the pins that hold the floats in. As you lift out the floats, and the needle assemblies will come out with them because the retaining clips will be hanging on the tabs. Set the floats, hinge pins, and needle assemblies aside, preferably in a container. Don't throw any parts that you'll be replacing away just yet. 

Remove the gasket. If you need to do any removal of stubborn gasket material or gunk from the air horn, keep in mind that it is cast aluminum and very soft. Any scraping with a razor, etc, should be done with great care. 

The brass needle seats have four cross drilled holes in them, as well as the slotted edges for a removal tool. The actual tool used to remove these is not your standard "big boy" slotted screw driver. It doesn't really matter if you mangle these, as they are being replaced anyway. But, they do tend to be a bit stuck, much like those air horn screws you just fought with, and there are some tricks to ease them out. Mashing the tops with a screw driver does pose the risk of leaving tiny brass flecks around, which could ultimately wind up inside your freshly rebuilt carburetor. You can use the shank end of a drill bit to remove (and install) the needle seats by inserting through the cross-drilled holes and turning. You can also use a small metal rule on the slot on the top, if it's thick & strong enough. A good sideways smack with the screw driver handle will usually help loosen the seats. Be certain to remove the old aluminum washer under each of them, and install new ones when reinstalling. If this is over looked and you wind up with a doubled up washer, it will effectively lower the float drop for that needle, and you'll run into problems later on. 

When you remove the seats, they'll either be plastic conical or metal cylindrical screens fitted to the tops at the fuel inlets. These need to be carefully removed and refitted to the replacement seats. 

Installing the needle assembly is easier than removing the old ones, but make sure they're tight. 

Install the new gasket. Pay attention to how it lines up. With the exception of very early Rx-7 Nikkis and all previous Nikkis, the air horn gasket needs to go on one way. 

Before installing the needles, here's a tip that can help you avoid needle the binding that causes the flooding that so often follows a fresh rebuild; 

The seats have very small, nearly microscopic concentric tooling marks on the inside. Again, on a microscopic level, this makes for a very rough surface that's not conducive to having another brass part slide easily across it's surface. While there's not much we can do about the inside of the needle seats, we can do something to the needles themselves to decrease the friction as they move in and out of the seats. The seats are not polished inside, but the surface is at least consisten t, and there is no way to polish the insides to that same consistency, even with my watchmakers lathe. Please do not try. While polishing the insides of the cylindrical needle seats sounds like a great idea, it's a fruitless, messy effort that won't yield results worth the time. They can even end up sticking worse. 

But what you can do that's very quick, easy & effective, is burnish the four corners of each needle. The needles are "tumble polished" after they are spit out of a manufacturing machine, and as a result they have a matt finish. This is where the friction comes from. 

Coat the outside of the needle in about a finger-print's worth of oil, and take something small and highly polished and lightly rub it along the shaft on each corner very lightly. You should start to see the corner get brighter. This is burnishing the surface, and it's the same as "breaking in" the part. Try not to rub hard as that can cause tiny gouges in the surface, defeating what your trying to accomplish. All in all, this process should need more than about 4 or 5 minutes, but it can save an hour or more of aggravation later on. 

Assemble the needle, springs, pins, and retaining clips just the same way as the old ones, and drop them into the seats. Turn the clips so that they both face the same direction, and install the floats so that the tabs are in between the pin heads and the clips. Be sure that the floats are the correct ones for their respective bowls. With the exception of pre-'79 Nikkis, there is an indentation cast into the sides of each float for carbs with richer valves installed in the bowls. 

With the air horn upside down, the top front edges of the floats should be about 1/16 of an inch above parallel with the gasket on the air horn. If they raise too high in the float bowls when closing the needle valves, the fuel level will be high, and you won't be using the emulsion system to it's full potential. Fuel mileage will suffer noticeably from having a float bowl fuel level that's too high. If it's set too low, then high end mixture will be lean. 

When flipping it over ( careful that those float pins don't slide out! ) the floats should drop down equally. The distance they drop down is not nearly as critical as them dropping down equally, as well as pulling on the needle assemble retaining clips enough to open the needles. Do NOT start readjusting the floats unless you absolutely have to! Of all the vital components within the Nikki carburetor, I have to admit, they really skimped on the floats. They are not high quality parts, and they can take only so much tweaking. The float level is adjusted by bending the tabs that make contact with the needle valve pins. Float drop is adjusted by bending the other tabs that rest against the air horn mounting/pivot casting. 

You can breathe easy as you've just completed the "surgery" part. The rest is very straight forward. 

Remove the aluminum crush washers that are more than likely stuck to the heads of the fuel rail banjo bolts. There should be four washers total; one on the top and bottom of each rail banjo. Replace these with the new ones, being careful to choose the correct ones. It's best to finger-tighten these now and wait until the carb is assembled and on the engine before using a wrench on them. 

If you've decided to remove the fuel rail assembly, there are replacement aluminum washers for each junction. 

Separating the main body from the throttle body: 

Remove the accelerator pump linkage. There is a pin through it that holds the lever in place, along with two very thin washers that I'm certain are only designed to be a gigantic pain in the ass. (You'll see!). On the pin is a tiny circlip retainer which you must not lose because the replacement clip in the rebuild kit seems to be the wrong size. The pin will only slide out once the lower left cover screw is removed. 

Turn the main body upside down and remove the cotter pin that holds the linkage to the secondary throttle vacuum box. Turn the main body back over, and remove the four bolts that hold it to the throttle body. A tap on the corner of the throttle body may be necessary to separate the two. Never hit the throttle shaft or use it for leverage. 

Inspection, cleaning, and rebuilding the main body: 

The vacuum box is held onto the main body by three screws, and has a small gasket at the join. There should be no reason to remove it, but if you do, just be sure to use the replacement gasket. There is nothing you can do to the inside of the vacuum box, and it is best left assembled. Inspection of the secondary vacuum box is easy enough without taking it apart. The kits don't come with a new diaphragm for these, but they hardly fail. A simple test is to remove it, plug the vacuum tube with your finger ( it sticks out about 3/16ths inch and can either be metal or plastic ), and try to operate the lever. Don't use too much force. You just want to tell if there's an appreciable leak. Truth is, even with a tiny leak, the vacuum box will still do its job. Without your finger plugging the hole, the lever should return to it's original position due to the spring inside. 

Removing the accelerator pump components: 

There is a spring and diaphragm inside the housing and there's a replacement diaphragm in the rebuild kit, but not a replacement spring. 

Remove the brass plug on the top edge of the main body, right over & behind the accelerator pump housing. Under the plug is a small, skinny brass weight, and under that is a very small check ball. Pick the carb up side down and catch the weight & ball with your other hand. 

Next, remove the accelerator pump nozzle, located between the two primary venturis. That assembly consists of a small brass banjo screw with an aluminum crush washer between it and the nozzle banjo, and a paper gasket under the nozzle, Inside the circuit is a larger diameter brass weight that is much shorter than the other one. Double check to be sure there are replacement check balls supplied with the kit. -There are no replacement weights supplied in the kit. 

Sometimes the check ball and even the weight get stuck from varnish. A toothpick should be used to wiggle the weight out while the main body is turned upside down. If the check ball is stuck, a very light tap on the top of it with a finishing nail will often free it up. A soak in carb cleaner may be necessary. If you still can't remove it, leave it for later. 

It may sound like a sensible idea to keep them from rolling away, but NEVER (!) use a magnet on check balls that you are going to be using or re-using. As very minute particles of rust go through the carburetor, they will start collecting on the check balls, keeping them from sealing well. 

Inspect all of the jets to be sure that the orifices are clean. I remove them and look at them, and then try to blow through them if I have any doubts. Tooth picks are good for getting junk out of some of them, but many are too small. A small section of guitar string makes a great tool for this. Be careful not to score the insides of the jets. Do not use drill bits to clean them! They are very specifically sized to deliver precise air to your carburetor idle and transition circuits, and you can seriously mess up the idle if you open these up.

With the exception of '74 and earlier Nikkis, the only jets in the top of the main body that can be accidentally switched are the very short No. 2 step jets located on both the front and back edges of the carb. Another pair of jets in the center can fit in the wrong places, but then the jets that belong in those places can't fit anywhere else, so you would discover the problem eventually. As for the No 2 step jets, the pair that goes on the secondary venturi side are nickel plated, and the ones that go on the primary side are plain brass. With the exception of pre-'75 Nikkis, the secondary No. 2 step jets are the only nickel plated jets on the top of the main body. The only other nickel plated jets are the secondary fuel jets. 

The long tubes screwed into the booster venturis are the emulsion tubes with air jets on the top. The four jets in the center of the top of the main body are dual purpose transition jets that function differently as the fuel level within the carb drops. It's very important that the bottoms of these jets, which have tiny orifices drilled into them, are clear of debris. These are definitely not jets you want to accidentally ream out by sticking anything too big in them. 

Jets should be soaked in carb cleaner. The ammonia based cleaners like Simple Green and Royal Purple will oxidize them and not clean them very well. I have had success with boiling them in Dawn dish detergent. Don't forget the fuel jets. These can be accessed either by a tiny right angle ratchet screw driver, or by removing the access plugs on the sides of the bowls. The access plugs have a locking clip that needs to be popped off. It can be cleaned and reinstalled later, but I usually discard them. There are copper crush washers under the plug bolts to seal the bowl. These can be reused, but there should be replacements in the kit. There are also small aluminum sealing washers on each fuel jet. These should be replaced or reused when the fuel jets are reinstalled. Tighten the fuel jets well, but carefully. 

The Nikki carburetors on automatic transmission equipped Rx-7s have an "richer circuit" designed to enrich the mixture when the transmission is taken out of Park. This is located between the secondary venturis, on the edge of the main body, and consists of a richer solenoid, a plug screw, a long brass weight, and a long step jet. 

Some pre '79 Nikki carburetors were equipped with a vacuum operated power valve, located on the secondary end of the throttle body. Neither of these should be dirty inside, but if you do remove them for inspection, be aware of all the parts and springs. If the richer circuit is to be disassembled, always reinstall the solenoid first when reassembling. 

Replace the seals in the float glasses. Behind the steel frames that retain the glasses are paper gaskets to cushion the glass from the metal. Under the glass piece is an "O"-ring set into a recess cast into the housing. These rubber rings and the paper gaskets are supplied with the kit. For some reason, the paper gaskets have never been cut correctly in any kit I've ever tried. I always have to trim each corner with scissors to get them to fit correctly. 

The sub zero start assist nipple is located low between the OMP lines. It will not cause a vacuum leak if it isn't plugged. The circuit snakes up to the back side of the AP nozzle, so it can't ever interfere with the idle circuit, and there is a check ball inside the nipple, so it's not going to take anything in that isn't pumped in. 

Once the carburetor main body is cleaned to your satisfaction, rebuild the accelerator pump using the replacement diaphragm, check balls, nozzle gasket, and aluminum washer for the brass banjo screw. 

Drop a new check ball (first) and the skinny weight into the plug hole above & behind the AP housing. You should be able to see them through a small hole that's drilled sideways through the AP casting. Reinstall the brass plug. These tend to leak if they are not nice and tight. 

Insert the AP diaphragm into the AP pump cover, and hold the spring in the housing as you put the cover on. Don't install the lower left screw because the lever hinge pin will not clear the screw head.. Secure the cover tightly with the other three screws, and thread the pin through the housing, the lever, and the two washers. 

Next drop in the second new check ball under where the AP nozzle banjo screw goes, followed by the short, fat brass weight. Use the new nozzle gasket, and the new aluminum crush washer for the brass banjo screw, and reassemble it. It's not necessary to get this super tight. 

If you have no replacements for the check balls, or lost one, and the ones you have are not very bright and shiny, then replacements can be found in the spray gun tops of most household cleaners. The check balls just happen to be the same size (usually). 

If you've lost one of the accelerator pump weights, there are a few creative alternatives; To replace the skinny weight, take one of the old pins from the original float needle assemblies and clip off the head. It's best to apply a small amount of pressure to clippers and slowly work your way around the pin, effectively girdling the whole thing before you finally snip off the top. You should be left with no burrs sticking out. 

Another check ball can work as a weight for under the nozzle, but a BB is better. Whatever you use, it has to be small and smooth. 

When replacing the jets, be certain to tighten them, but use caution so as not to mar the tops. Some jets, particularly the No. 1 step jets in the center of the main body, nearest the primary venturis, have very thin and fragile heads that can get torn completely off with a screwdriver. 

Nothing needs to be done to the throttle body except a good cleaning. 

If you use compressed air to blow out the carb body, be mindful of fuel spaying into your eyes, and be careful not to overload the vacuum box. If you plan on using compressed air later when the carb is fully disassembled, you need to be aware of internal parts that you may blow out into oblivion. There include plastic sleeves inserted into each emulsion tube circuit. Sometimes they're in there really hard, and other times they'll come right out. It's not necessary that they be removed at all, but the carburetor won't run very well at high flow if it's missing one. Also, if a check ball, and even a weight in some cases, are stuck in the main housing, they can get blown out into Never-Never land, too. 

Reassembly- 

Apply a light film of oil on the top of the throttle body and install the new gasket, making certain that it is orientated correctly. You can check by looking at the bottom of the main body. If the gasket is install wrong, there will be a leak in the vacuum secondary prompting circuit, and your secondaries will not open. The curved channel on the bottom of the main body is part of this circuit. 

There are two indexing pins on the top surface of the throttle body. Reassemble the main body to the throttle body, and tighten the four bolts up. 

Install the vacuum box and connect the linkage, and install the accelerator pump lever. Once the pin is in, you can screw in the last of the four housing screws. 

If you've lost the tiny circlip that holds the accelerator pump lever pin in the housing cover, just use a piece of wire. It should be a bigger gauge than a bread-bag wire tie, but not by much. Wrap it around the pin just once where it fits in the groove, and twist the ends together until it's tight. Clip off the excess. The pin will probably never try to move sideways, and even if it did, the head of the lower left accelerator pump housing cover screw won't let it fall out anyway. 

I never bother to reinstall the two thin washers that go on either side of the accelerator pump lever arm inside the cover. They are there to keep the steel lever from wearing away at the aluminum housing. 

Check all linkages and double check that all jets are in place and tight. 

Next is the air horn. Be certain that the float hinge pins are centered so they don't hang on the edge of the main body during assembly. Do not force anything. The air horn assembly should fit right together with the main body with no effort. If it does not, a slight shift from side to side will let it drop right in. Secure the air horn lightly with the center bolt, and then screw in the corner & edge screws. The center bolt can now be tightened. 

Wait until last to reconnect the fast idle linkage. 

Be sure to replace all of the aluminum crush washers in the fuel rail assembly where it's been taken apart. If it was completely removed, be sure to keep everything loose at first and tighten it all up a little at a time in order to avoid misalignment problems. 

Last is the cable bracket & auto-choke assembly, along with the deceleration dashpot and EGR valve. Reinstall these just as they came off, and then reconnect the fast idle linkage, being certain that the cable link hangs over the top of the cable bracket. 

Time to reinstall the carburetor! 

A rebuilt carburetor should last another ten - fifteen years in the hands of someone who maintains their car well.
"Ten Years?!" -Sounds like so long. But chances are you are about to crack open the guts of a carburetor that hasn't seen the light of day for over twenty!

· Components that DON'T normally have to be disassembled: 

· The float bowl vent solenoid. 

· The sub-zero start assist nozzle. 

· The richer solenoid (if equipped). 

· The altitude compensation valve. 

· The in-bowl richer jets (if equipped). 

· Anything on the throttle body, including the idle tuning valve(s). 

· The choke valve. 

· The vacuum secondary box. 

· The automatic choke assembly. 

· The throttle cable bracket assembly, including the AC comp valve. 
Stock Mazda Rx-7 Nikki carburetor jet sizes, provided in 1/100ths of one millimeter & 1/1000ths of one inch.

Idle Circuit

Transition Circuit

Main Circuit

Model Rx-7

Primary 

Slow Air 

Bleed No. 2

Secondary 

Slow Air 

Bleed No. 2

Primary 

Slow Air 

Bleed No. 1

Secondary 

Slow Air 

Bleed No. 1

Primary 

Main Fuel 

Jet

Primary 

Main Air 

Bleed

Secondary 

Main Fuel 

Jet

Secondary 

Main Air 

Bleed

'81 Manual

180 / .071

60 / .023

70 / .028

160 / .063

92 / .036

70 / .028

160 / .063

140 / .055

'82 Manual

180 / .071

60 / .023

70 / .028

160 / .063

92 / .036

70 / .028

160 / .063

140 / .055

'83 Manual

180 / .071

60 / .023

70 / .028

160 / .063

92 / .036

70 / .028

160 / .063

140 / .055

'84 Manual

170 / .067

60 / .023

70 / .028

160 / .063

92 / .036

70 / .028

160 / .063

140 / .055

'85 Manual

170 / .067

60 / .023

70 / .028

160 / .063

92 / .036

70 / .028

160 / .063

140 / .055

Troubleshooting the Nikki Carburetor

By far the most frequent scenario I encounter when being asked for advice is when someone with carburetor trouble has started adjusting all sorts of things out of sheer desperation. Nobody ever thinks to keep a list of the changes made, let alone record the specifics of the adjustments. This often results in a situation where the original problem has been fixed but the rest of the carburetor is now so out of whack that it's not realized that the cause of the original problem has been found and remedied. 

Probably my biggest pet peeve is when someone gives out the advice to adjust the float levels to remedy a fuel level that's too high. This is about the absolute worst advice anyone could ever give for many reasons. Firstly, that would never work even as a "band-aid" solution for any of the reasons the bowls would be filling, save the float level actually being improperly set, and they simply don't set themselves. Secondly, incorrect float levels will actually screw up a carburetor and mimic a myriad of other problems, making it nearly impossible to track down the real problem. And lastly, the Nikki carburetor float designs are very delicate and cannot take much tweaking. It takes a fine touch, finesse, and patience to set them correctly without tweaking them too hard. When someone is frustrated by having spent hours trying to get their carburetor working, and they go adjusting the floats in a last ditch effort and it doesn't work, they may try several different adjustments and wind up breaking off a tab. It's just bum advice. 

Generally when diagnosing carburetor troubles on forums or via email, I have the advantage of photos to help both the troubleshooter and me. The carburetor is a perfect illustration of a picture being worth a thousand words. I can refer to a component as "that little nipple-thingy sticking up", and we both know exactly what I'm talking about. It really makes life easier. But when I don't have the advantage of pictures I generally try to help the person troubleshoot by 'following the fuel'.

Following the fuel is a simple enough technique; You start at the tank and check each component as you get to the carburetor. This is a simple way to provide a step by step process of elimination that is really essential to keep the troubleshooter from chasing his tail. A structured process of elimination combined with a "no touch" approach to adjustments is the very best way not to complicate carburetor problems. 

Below I've created a flow chart that does not follow the fuel, but rather, follows the problem. Either way, it gives the structure and process of elimination that is so essential to saving time and energy (and money that I might make ...excuse me, I'm in pain. I've shot myself in the foot...). By no means does this chart contain all of the possible causes for carburetor woes, but it will eliminate enough of the possibilities for someone following it to be confident what his problem is not. 

The flow chart below applies to either a stock Nikki or to professionally modified Nikkis. It does not take in the myriad of possibilities that can come from an incorrectly rebuilt, stripped or modified carburetor. 

No start issues are usually attributed to an ignition issue, no fuel, or flooding. You should be able to tell if it's an ignition issue easily enough by checking for spark and cleaning your plugs. Be sure the plug wires are routed correctly. Unless you've done something like remove the distributor and not reinstall it correctly, as long as you have spark, you should be able to get the engine to at least try to turn over, perhaps with the help of ether. If it will not, then you have something rather unusual going on, such as your exhaust is filled with concrete. I'm a carb guy, so anything beyond that I can only offer the usual rotary owner's checklist for. 

The ignition system, including timing, is all part of regular maintenance. Also a part of regular maintenance is the fuel filter and the cleaning and lubrication of the carburetor linkage. The throttle and fast idle cables should be lubricated with white lithium grease along with the linkages. Cables stretch over twenty plus years. The throttle cable should be adjusted so that the throttle plates are fully open at wide open throttle, but so that there is slack ain the cable at idle. But overlooked is the rather long-term maintenance like changing the 20+ year old hoses that have deteriorated due to 20 years of exposure to under-hood temperatures and oil vapor. The irony is that generally speaking, the carburetor -as long as it's not left sitting for years, is one of the more robust components under the hood despite it's delicate insides. 
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No Start: 

Check ignition including plugs, plug wire routing, igniter wiring, etc. Check for spark & clean/change plugs. Check timing. If you never saw the engine run and do not know the history, the distributor may have been pulled and reinstalled incorrectly, supplying healthy spark, but at the wrong timing. 

High Idle: 

There is one or more vacuum leaks. Systematically try to track these down. Port plugging should be done with appropriate caps and not with make-shift caps using old bits of hose plugged with bolts. These do let small amounts of air in, and if many are used, can add up to a substantial leak. Do not re-route hoses from one port to another in an effort to cap both, as one port may be subject to a stronger vacuum signal, which will continue to draw in air. 

All too often someone decides to remove the rat's nest (the network of steel hoses that control valves related to the auto-choke and emissions control), and instead of following a tutorial (or at least doing it systematically), they simply tear it all out and cap all the ports later. Invariably, they miss one, but because they did not follow the tubes & hoses, they have no idea where it is. 

An entire picture essay of the rat's nest removal is available on mazspeed.com. It was written by two of the most knowledgeable forum & rotary community members known, and serves as a great troubleshooting guide for vacuum leak issues as well because these leaks are most likely associated with the rat's nest; removed or not. 

There are, however, a few things associated directly with a carburetor rebuild that can cause vacuum leaks. 

A comprehensive list of vacuum leak sources will be written to this page. 

Power Loss: 

The fuel filter is most often the culprit for high end power loss. A clogged fuel filter on a stock set-up 12a seems to have the thumbprint of consistently presenting itself as a power loss at between 5000 & 5500 RPM. 

But that's not the only possible culprit. Other causes include linkage problems, fuel delivery issues, improper fuel pressure, and ignition problems. 

There's a piece of linkage on the stock Nikki carburetor commonly referred to as the "teeter-totter". It seems that if this linkage slips off, it causes a power loss. Also, any linkage binding that may be causing the secondaries not to open will obviously cause a power loss up top. 

The vacuum secondary throttle shaft is prompted by a lever attached to a large diaphragm in what's commonly referred to as the "vacuum secondary box". The circuit for this diaphragm box begins at an orifice at the apex inside the front rotor primary venturi. It follows a hole drilled all the way down through the main body, and at the bottom on the underside of the main body is a small channel cast around the front rotor secondary venturi. At the other end of the channel, another hole is drilled up through the main body, and then sideways out the backside where it finally terminates as a port where the vacuum box mounts to the main body. If the carburetor has gotten severely flooded and then sat for a long period of time (more than a year), then the channel at the bottom of the main body could be clogged with fuel varnish, keeping the vacuum signal the starts in the left primary venturi from ever reaching the secondary vacuum box. 

If the vacuum box doesn't have a gasket installed in between it and the main body, a tiny amount of the prompting signal can be bled off, though usually not enough to make much difference. If the link that goes from the vacuum box lever to the secondary throttle shaft is not installed correctly, it will bind the shaft, not allowing it to fully open. The link should be installed with the bend facing upwards, towards the top of the carburetor. If the gasket between the main body and the throttle body is flipped around, then the channel won't be sealed, and the signal that's supposed to open the secondaries will be bled off. This does not present an idle vacuum leak. 

Fuel pressure is also a possibility. Obviously you should check for adequate pressure, but too much pressure will over-rich the mixture, and you will lose power, especially up top. If the fuel level in the carburetor is too high (which can be caused by too much fuel pressure, among other things) the emulsion system will not function correctly, and the mixture will be over-rich. In order for the emulsion system to function as efficiently as possible, fuel pressure should be kept at the lowest pressure needed for the application, and the carburetor fuel level should be dead center of the sight glasses. This will make a big difference. 

The other 'nasty" culprit for high end power loss is a misbehaving ignition system. Problems include old plugs, dirty plugs, the wrong plug gap, bad igniters, bad points,bad coils, the wrong timing, spark loss due to arcing, and on & on. Ideally for carbureted performance, the 12a should be timed at 24* BTDC leading & 16* BTDC trailing, according to the Master, Paul Yaw. I will try to get more info on ignition soon, as it is not my forte. 

Carburetor Float Level Diagnosis 

Check the fuel bowl sight glasses on the sides of the carburetor. These are the best indication tools you have for what's going on inside the carburetor. The fuel level should always be dead center. The fuel level can be correct, too low, too high, uneven, even, and consistent or inconsistent. All of these behaviors are extremely important for diagnosing your carburetor problem, and it's normally the first carburetor-specific question helpers will ask. 

Both Levels are Correct: Usually associated with a no-start situation or high idle. 

Both Levels are Low: This is a fuel delivery issue, usually associated with a fuel flow impendence, plumbing or a fuel pump electrical problem. 

Make sure the pump runs when you first try to start the engine. If it does not, check the fuse and the relay. If it's neither of these, it's either the ignition switch itself, the wiring to the pump, or the pump is bad. 

If the pump does run, remove the fuel supply line to check fuel output. If there is adequate fuel coming out, then there is a blockage inside the carburetor fuel rail, or somehow your floats are pushed up, closing off the needle valves. If there is fuel flow, but it's inadequate, then you have either a blockage or crimp in the fuel supply line, a blockage in the tank, a plugged fuel filter, or a blockage in the tank ventilation line. If there is no fuel at all, you may have any combination of the previous scenario, or you may have the pump installed backwards. -You could be out of fuel, too. (It happens!) 
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Both levels are High: This has by far the longest list of possibilities and warrants a proper approach utilizing the process of elimination. There are well over a dozen variables that must be checked, in the proper order. Usually this does end up being a carburetor-specific issue, but not always. In either case, it's the symptom where most complications due to unnecessary adjustments come from. 

Starting with the simplest, the float bowl vent solenoid (FBVS) must be hooked up for the carburetor to vent. If the carburetor cannot vent, fuel will often siphon at high demand, which continues even when demand falls lower. A disconnected FBVS will usually cause an very erratic fuel level, but usually both bowls will be effected the same way. 

The FBVS is the electrical cylinder mounted to the front of the airhorn. On older models it is mounted by three screws and has a green ground wire attached to one of them. These can be easily removed along with a brass bung inside the air horn, and then a penny can be inserted into the vent hole. It will stop at a ledge inside, and then needs to be epoxied into place. However, on later models, the solenoid is screwed into a much different brass bung that's pressed into place. Unfortunately, the vent solenoid plunger is trapped inside the bung and it's extremely difficult to remove them. Trying and failing will result in a very nasty mess. 

If the FBVS is retained, it must be hooked up. They all have a single black & white wire which needs to be hooked up to an ignition-switched 12V+ source. Fuel tank venting can also be attributed to erratic float bowl fuel levels, though not usually a high level.

The stock fuel pump should be able to handle "dead-heading", the elimination of the fuel return line, but without a fuel pressure regulator the pressure inside the carburetor will not be consistent. It can overcome the needle / seat assembly (actually a direct relation to the float buoyancy) sporadically and cause minor flooding during driving. Usually during idle a dead-headed stock Nikki with no regulator (running the stock pump) will not flood, but it can. This is pertinent because it is related to fuel return line impendence / blockage. A blocked return line would effectively be the same as dead-heading the carburetor. The return line hose has in it what's called a "restrictor" by the Work Shop manual. It's a small cylinder in between the two short lengths of hose, and it's actually a check valve, not a restrictor. This must be installed correctly in order for the return line to function. 

The pressure should never go past 3.75 psi. Over pressurizing will surely flood the carburetor, and if the pressure is just at the crest of over pressurizing, the carburetor will alternate between behaving fine and causing inconsistencies such as high end power loss, outright flooding, and a hunting idle that changes and / or dies. If you are running an after market pump, it should not be larger than 7 psi. A regulator will be a must, and even with the carburetor dead-headed, the rest of the fuel delivery system will have more consistent pressure if the regulator is plumbed to spit the fuel back into the tank. This is the best way to set up the fuel system for a Sterling Nikki. The regulator has consistent pressure going to it and doesn't get taxed so much. I have found (and read) that fuel pressure regulators tend to be a bit fragile. Blasting 15 psi at a 4 psi regulator is eventually going to yield an inconsistent pressure on the other side of it. It's just too much. 

Another culprit can be clogged air jets on the top of the carburetor, though it's unusual for a carb to even run at all if air jets on both sides of the carburetor are plugged. Plugged air bleeds basically have the same impact as the FBVS not being hooked up, only on a smaller level; the system fails to vent, and can begin to siphon furl as a result. 

Float adjustment should be the last thing you consider unless you've already gone and adjusted them. If you've just recently rebuilt the carburetor, then it's very probable that either the floats are binding on the needle / seat assemblies, or the assemblies themselves are binding. In either case, simply moving them up and down for a while over the range of motion can break in the parts. I also explain what can be done to the needles themselves to help with the break-in on my Nikki Rebuilding page. If you rebuilt the carburetor, be sure you didn't accidentally install the crush washers over top one or both of the originals, or leave them out altogether. If you look at distance the needle itself can travel, you'll realize how much of a difference this error can make. Float drop need not be excessive, and is not particularly crucial in a stock Nikki / stock 12a application. What is crucial is that they are both consistent. 

Only One Level is Low, & the other is Correct: Most likely an internal problem with the carburetor. This is usually due to a misadjusted float, but can be due to a blockage in the fuel rail , especially if the level if it's inconsistent in the offending bowl. Both floats should be exactly the same when setting them. If they are, then there is some kind of needle binding issue. This can happen during a rebuild when the offending needle seat has been replaced. The original aluminum crush washers don't always fall out and I have found carburetors with two washers under one seat and one under the other seat, indicating that the builder was unaware the original washer never came out. This effectively lowers the float drop, limiting how far the needle valve can open, even though the float levels are the same. 

Another possibility is a (the) weight(s) and / or check ball(s) are missing or not functioning in the accelerator pump. As a result, fuel may be siphoning into the carburetor through the accelerator pump circuit. The source of fuel for the AP is the right hand fuel bowl. 

Only One Level is High, & the other is Correct: Most likely an internal problem with the carburetor. More than likely the cause is binding of the needle / seat assembly in the offending bowl. Usually a good smack over the fuel bowl with a plastic mallet (not a rubber one) or the plastic handle of a screwdriver will shock it back into place. It may not seat properly and you will have to go through that again several times before it finally "breaks in". Needle & seat binding trouble in a fresh rebuild is usually a result of friction between the new parts due to the microscopic matte finish of the needles and the microscopic machine finish of the insides of the seats. I demonstrate how to help facilitate the normal break-in of these parts during a rebuild in the Nikki Rebuilding section of my site. 

It could be, of course, that the float is completely out of whack, and needs adjusting, but most likely not if it's rest & drop measurements are dead even with the other float. It's possible, just as the scenario above, that the needle did not get a crush washer installed underneath it during a recent rebuild. If that were the case, and the float was adjusted to match the other, then the fuel level would be consistently higher. 

If there is an inconsistency associated with the high fuel level of only one bowl, then there can be a clogged emulsion tube or air bleed. These can cause siphoning at high demand, but the siphoning doesn't stop once it starts, so you might have reasonable fuel levels in both bowls, drive the car, and then find one bowl full. Carefully (gently because they are soft brass) remove the suspected jets and clean with carb cleaner. Do NOT use metal drill bits or steel wire to ream them out because they are precise sizes. 

"Follow the Fuel" Carburetor Diagnosis 

We can often locate the source of our carburetor woes simply by following the fuel... 

Obviously it starts off in the tank. The fuel can't leave the tank at any effective consistent rate without a vent of some sort. Faulty tank ventilation can cause a lean condition in the mid RPM range to present itself rather suddenly, even though you started the trip with power all through the band. This is because at first, there may be an actual over-pressurization occurring within the fuel tank, so the carburetor is getting adequate fuel (the over pressurization being too little to overwhelm the carburetor's needle valves). But when the fuel leaving the tank starts to create a vacuum, the fuel supply is cut down to a trickle, and the carburetor may starve for fuel. 

Even within the carburetor, there needs to ventilation for the fuel to flow into the main circuit. The result of faulty carburetor ventilation is an erratic fuel level in the fuel bowls, resulting in everything from a failing idle to outright flooding. 

The tank vents through a line that runs parallel with the fuel delivery and return lines to the engine bay, and terminates into one of 3 different charcoal canister designs. The charcoal canister absorbs and traps the fuel vapor that comes out of the line while the car is not running, or the engine is at idle. Even when the car is just sitting, the fuel tank and system can become warm, and the gasoline vapors would cause the tank to expand if it were not vented. The charcoal canister is ported to the carburetor air horn or air filter unit, and as the engine warms up, the fuel trapped within the canister vaporizes again, and gets vacuumed up into the engine. 

If the canister becomes saturated with water, it will fail to work and can effectively plug the fuel tank vent. 

The fuel flows from the tank through a plastic safety rollover fuel-cut unit. These rarely cause any trouble, and they are best left in place. A check ball inside shuts off fuel flow if the car rolls over on it's side or top. 

Next is the fuel filter. A clogged fuel filter will present itself as a loss of power at about 5500 RPMs. This magical number seems to be when power demand opens the vacuum secondaries, and the demand for fuel increases. nearly every case I've ever read about where changing the fuel filter remedied a power loss problem on a stock Nikki carburetor, the power loss always occurred at between 5000 and 5500 RPM. If you experience a high end power loss that is not remedied by changing the fuel filter, and it's later determined that you do not have a fuel pressure / delivery problem, it is most likely attributed to one of several linkage and non-fuel related carburetor issues explained in the paragraphs under 'Power Loss' above. 

Next is the fuel pump. The stock fuel pump is a piston design, and when new, it put out about 5 psi. They do wear out, and they can put out the same volume when worn, but not the same pressure. So if there's no resistance, the old stock pump will deliver adequate fuel for a stock set up. But if you're running a performance carburetor or modified Nikki that demands more fuel on tap, the stock pump will disappoint you. 

Rarely does the stock pump outright quit. But you can tell if either it, or the relay are not working by listening when you first turn the key to the accessory position. If the pump doesn't run, then you have an electrical issue. 

The line running from the tank to the carb should be adequate for most performance carburetors, provided they have a strong fuel pump. Upgrading the hose to a larger diameter won't increase fuel delivery to your carburetor, but what it will do is help keep the pressure consistent. Of course, it's expected that your fuel pressure regulator will take care of that job, but every little bit helps. 

As the fuel feeds into the fuel rail on the carburetor, it flows right back to the fuel tank via the fuel return line. Inside the fuel rail is a tiny orifice which provides impedance to the flow of fuel exiting the fuel rail into the return line. This is the Nikki carburetor's internal fuel pressure regulator. There are three different size orifices used between 1974 and 1985 Mazda Nikkis, each corresponding to a different fuel pressure specified for that model. The smaller the hole, the higher the fuel pressure is within the carburetor. 

While the fuel rail is for the most part trouble free, there are screens inside the banjo fittings over top each fuel bowl. It takes quite a bit of rust and/or varnish to clog these screen to the point where fuel delivery to the carburetor is impeded, but it does happen. Of course, if they are that bad, then chances are the rest of the components on the carburetor are already begging for a rebuild. 

Once the fuel is screened in the fuel rail, it can enter the needle seat assembly. Here, too, is a screen over top of each seat, though of much finer mesh. The fuel fills up the bowl and the float rises and closes the valve. As fuel is used, the float drops down, allowing the needle to open and the bowl to fill to the same level before the supply is cut off. This happens constantly, and it's really only at idle that the floats are closed for any appreciable amount of time. 

I mentioned earlier that the float bowls need ventilation just as the fuel tank does. But leaving the carburetor floats vented to atmosphere presents both an emissions and a safety hazard, so a special solenoid is utilized on the Nikki carburetor that effectively seals the carburetor float bowls when the engine is off. This solenoid is called the Float Bowl ventilation Solenoid (FBVS). 

The FBVS is the electrical cylinder mounted to the front of the airhorn. On older models it is mounted by three screws and has a green ground wire attached to one of them. These can be easily removed along with a brass bung inside the air horn, and then a penny can be inserted into the vent hole. It will stop at a ledge inside, and then needs to be epoxied into place. However, on later models, the solenoid is screwed into a much different brass bung that's pressed into place. Unfortunately, the vent solenoid plunger is trapped inside the bung and it's extremely difficult to remove them. Trying and failing will result in a very nasty mess. 

If the FBVS is retained, it must be hooked up. They all have a single black & white wire which needs to be hooked up to an ignition-switched 12V+ source. 

Fuel tank venting can also be attributed to erratic float bowl fuel levels, though not usually a high level. 

The return line from the carburetor back to the tank maintains a steady flowing "stream" of fuel for the carburetor to draw from. It can be closed off, or "dead-headed", but there's no performance gain by doing this with a stock Nikki in a stock 12a application, and can actually cause more problems. In the return line hose that runs from the carburetor to the metal tank return line is what's called a "restrictor" by the Work Shop manual. It's a small cylinder in between the two short lengths of hose, and it's actually a check valve, not a restrictor. This must be installed correctly in order for the return line to function. 

If the fuel delivery system passes the "Follow the Fuel" testing, then it's time to look at the carburetor itself. The manifold is considered to be part of the carburetor with regards to troubleshooting high idle problems as well as high end leaning issues. The manifold contains all sorts of components that should be properly sealed if and when they are removed. Simply removing extraneous components and jamming bolts into the hoses never works out very well. The threads on screws cause vacuum leaks, thye hoses are not pliable anymore and may be leaking at the junction to the carburetor, and ports that need to be capped get overlooked. 

The carburetor can be misadjusted in many ways to cause vacuum leaking, but unless it's been freshly rebuilt, I strongly suggest that no adjustments other than the idle be made until all other variables have been eliminated. 

Vacuum leak causes can also come from bent or binding linkage, cables not having any slack in them, and a handful of things associated with the throttle shafts. At that point, it is advised that you seek the advice of those on my forum, and it will be best if you have photos at hand, ready to post. 

Vacuum Leak Source Diagnosis 

All ports on the ported spacer in between the carburetor and the intake manifold are potential vacuum leak sources, as well as all ports on the intake manifold and the throttle body. The intake manifold is complicated on later model Rx-7s due to an anti-backfiring system that utilizes manifold vacuum to prompt the closing of a valve inside that blocks of the rear primary runner. These things are simply a real pain in the ass, and can be difficult and frustrating to remove and correctly seal. Problems arise if the vacuum pot that controls the valve shaft is removed but the valve is left in place. It must then be wired in the open position to ensure it does not close. The valve, even in the open position, obviously presents a large air flow impediment, and it is suggested it be removed in it's entirety. 

The two worst ways to cap vacuum ports is by putting screws or bolts into the ends of the hoses, or to reroute the hoses to other ports that need to be capped. Though the threads on screws and bolts often allow for only a minuscule vacuum leak, the practice of this method over several other ports can add up to a substantial leak overall. As for rerouting hoses to other ports, the port the hose has been rerouted to may have a substantially higher vacuum signal than the other port. Consequently, the other port succumbs and provides a vacuum leak source for the one of higher signal. Further complicating these issues are that the port with the stronger vacuum signal is more likely to develop the strength of that signal as engine RPM or load increases, so the resultant symptoms can have you chasing your tail trying to pinpoint the problem. 
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Probably just about the worst way to cap vacuum lines is by plugging them with bolts and screws.

A common idle problem culprit often overlooked is the Richer Circuit. The Nikki carburetor Richer Circuit, usually found on Rx7s with automatic transmissions, is a bit complex, as one can tell simply by examining the casting on the exterior of the main body. The circuit is designed to enrich the fuel mixture when the transmission is removed from the neutral position. Just as you need to give fuel to the engine when shifting out of neutral in a manual transmission, the automatic transmission contains a converter that also requires a more power to keep running. The richer circuit supplies this enrichment automatically with the use of an electric solenoid connected to a switch on the transmission. When the solenoid opens, the circuit is exposed to vacuum and a metered amount of fuel is provided to the rear rotor via a port in the throttle body. 
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If the components are removed, the "richer" circuit found on Nikki carburetors installed on Rx-7s with automatic trasmissions poses a potentially large vacuum leak if not properly reassembled or sealed internally.

Keep in mind that the richer solenoid and the top portion of the circuit are all located on the secondary end (back side) of the carburetor. The circuit then follows through a port in the throttle body that is drilled straight down, between the secondary bores, and the horizontally and diagonally, to the rear rotor primary bore. At the top of this circuit, on the main body, it terminates in five places; the richer solenoid bung, a capped port directly over the richer solenoid, inside the back lip of the main body, in which there is a large brass weight; a parallel port milled right beside it, in which a long air bleed jet is screwed; and also a port that leads from there towards the rear rotor fuel bowl and branches off into two separate ports, one terminating at the top of the fuel bowl above the level of the fuel, and one terminating low in the fuel bowl, submerged in fuel. 

This complex circuit is probably the most usual cause for never-ending high idle frustration. Having packed the richer solenoid bung full of epoxy, as well as the two ports on the top of the secondary end outer lip of the main body, most people are certain they have effectively sealed this circuit. Many un unclear whether it can even present a vacuum leak issue. But the problem is that three of the six ends of this maze of a circuit are not blocked. The internal port that allows the presence of the vacuum signal, located inside the rear rotor primary bore, and the two ports in the fuel bowl. The port in the fuel bowl that is well above the level of fuel will be the actual source of the vacuum leak. Since the fuel bowls are not sealed off, and the fuel bowl vent is plenty large enough to accommodate such a leak, it is unlikely that the atmospheric pressure acting on the fuel itself within the carburetor is subject to change even at high engine RPM or load. However, the vacuum signal within the richer circuit can get high enough to begin to draw fuel into the circuit from the port that terminates at the bottom of the fuel bowl and is submerged in fuel. With the rest of the circuit sealed, an outright siphoning can occur. Obviously, this is another of those "difficult to pin-point" troubles that can cause everything from the leaning of the rear rotor to stumbling from flooding at high RPMs which presents itself as power loss and is often misdiagnosed as running lean. 

There is no reason to disassemble the richer solenoid circuit unless the carburetor has been sitting for some time and needs a cleaning and a rebuild. If the richer solenoid is not installed correctly, some of the aforementioned problems can occur, less the high end flooding. The richer solenoid should be assembled with the spring and piston and reinstalled first, followed by the other richer circuit components. 

The surest way to block off the richer circuit is to disassemble the main body from the throttle body and plug the large round port located between the secondary bores, on the outside edge. The top portions of the circuit will still need to be blocked to keep fuel contained within the carburetor. 
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The richer circuit terminates inside the rear rotor primary bore. The main body-to-throttle body interface is at the large port in the center of the secondary bore edge of the throttle body. It's the largest port on the throttle body.

Two circuits that will not present themselves as idle vacuum leaks are the subzero starting assist (SSA) circuit and the vacuum secondary circuit. The vacuum secondary throttle shaft is prompted by a lever attached to a large diaphragm in what's commonly referred to as the "vacuum secondary box". The circuit for this diaphragm box begins at an orifice at the apex inside the front rotor primary venturi. It follows a hole drilled all the way down through the main body, and at the bottom on the underside of the main body is a small channel cast around the front rotor secondary venturi. At the other end of the channel, another hole is drilled up through the main body, and then sideways out the backside where it finally terminates as a port where the vacuum box mounts to the main body. Although if the gasket in between the throttle body and the main body is reversed, the circuit will leak causing the secondary throttle shaft not to open, since it goes nowhere near the idle circuit, it will not present itself as an idle vacuum leak. 

The SSA circuit is a very simple one. It begins at the rather large brass nipple located directly in the center of the front of the main body, in between and beneath the OMP input lines. This was an idea proposed to help with carburetor icing, a problem more likely to inhibit engine starting on Mars, or at least Siberia. ( It didn't work all that well! ) Not all Mazda spec Nikkis have the SSA nipple, and they have a brass block-off bolt in place instead. The circuit is drilled straight in for about an inch, and then goes straight up. It terminates in the back end of the accelerator pump nozzle. It poses no idle vacuum leak threat, and the nipple even contains a check ball, so it won't let anything in unless it's pumped in anyway. 

Flooding Issue Diagnosis 
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There are enough causes of flooding in the Nikki carburetor that it's best to first diagnose the type of flooding you have before you start looking for the cause. Basically, for our purposes, there are only a handful of variables we need concern ourselves with while categorizing flooding; one bowl vs. both, inconsistent vs. consistent, and if it changes with engine RPM / load. Flooding can be anything from an unusually high fuel level that's only slightly higher than the half way point in the sight glass to fuel outright spilling from the carburetor. Even if it's slight, if the level changed and you didn't adjust the floats, then something's wrong.

Very generally speaking, the following rules seem to apply, so they can help guide you in the right direction; 

One bowl floods: 

If the flooding is only in one bowl, during idle, it is likely a float, needle and seat assembly issue. The float may simply not be seating properly for some reason. Often this is a temporary situation that can be remedied by a few whacks over the offending needle valve with a hard plastic handle of a screwdriver. 

If the flooding is only happening in one bowl, but only after a drive where heavy engine load or higher RPMs were experienced, then it may be a clogged air jet or emulsion tube. This will cause siphoning. Check all of the jets in the top of the carburetor associated with that main circuit (that same side) for debris. 

Both bowls flood: 

If both bowls flood at idle, then it's most likely one of three problems; The fuel bowl ventilation solenoid (FBVS) is not hooked up, the needles are not seating, which is a usual occurrence after a fresh rebuild with new parts, or your fuel is over pressurized, which can be caused by incorrect fuel plumbing, an oversized pump, a failing or misadjusted regulator, or incorrect dead-heading of the carburetor (again, basically incorrect plumbing). 

Misbehaving new needle & seat assemblies often need that shock from a good smack or two to get themselves set correctly. This may be required several times, but there's a tip on how to help facilitate this break-in on my rebuilding page. 

The pressure needed for a stock Nikki in a stock 12a application need not ever exceed about 3.75 psi, though I believe some Nikki carburetors' internal regulators were speced at 4.25 psi. The fact of the matter regarding fuel pressure is that running the least pressure you need, determined by the lowest pressure that will still deliver enough fuel for your set-up at WOT (wide open throttle), will allow your emulsions system to work as efficiently as it can, which will yield you the most power and best fuel economy. Many Sterling Nikki owners have their pressure set at as low as 2.25 psi for auto cross applications, and 2.75 for track applications. 

If the fuel plumbing is not done correctly, the regulator cannot do it's job properly. Venting the excess pressure via the return line is the best way to ensure a consistent pressure to the carburetor under all demands. Dead-heading the carburetor, that is, running it without a return line, is usually not the best for the fuel pump (though most are designed for that capability). It's far easier to incorrectly plumb the fuel delivery system if you are dead-heading the carburetor. 

Inconsistent flooding: 

Mostly this can be attributed to a ventilation problem. There are three ventilation systems to examine; the fuel tank, the internal carburetor fuel delivery system, and the main circuits' ventilation. 

The fuel tank has three lines running from it to the engine bay. One is the fuel supply line, one is the return line, and one is simply a vent that terminates at the charcoal canister designed to capture and condense escaping fuel tank vapors when the engine is off. If the charcoal canister system is not functioning correctly, or there is a blockage in the tank vent line, the tank will obviously fail to vent. Usually this will cause a low-delivery situation to the carburetor, presenting itself as a low fuel level in the carb during higher fuel demand, but in rare cases at idle there can also be sporadic surges of fuel coming from the tank, depending on the problem. 

The most likely culprit is the FBVS. They rarely malfunction; in fact, hardly ever. But if is not hooked up to a ignition switched12V+ source, this will keep the carburetor's internal fuel delivery system sealed. Fuel level behavior is erratic, but usually the same for both bowls, the only complication being perhaps a needle / seat assembly that is also misbehaving either from a fresh rebuild or as a result of the flooding itself. The FBVS is the electrical cylinder mounted to the front of the airhorn. On older models it is mounted by three screws and has a green ground wire attached to one of them. These can be easily removed along with a brass bung inside the air horn, and then a penny can be inserted into the vent hole. It will stop at a ledge inside, and then needs to be epoxied into place. However, on later models, the solenoid is screwed into a much different brass bung that's pressed into place. Unfortunately, the vent solenoid plunger is trapped inside the bung and it's extremely difficult to remove them. Trying and failing will result in a very nasty mess. 

The next most likely cause of flooding inconsistently is one or more clogged air bleeds associated with the offending bowls. If the primary emulsion jets are clogged (and to a lesser degree, the secondary emulsion jets), then the carburetor can flood when the engine is revved. There may also be dripping of fuel from the fuel pipe associated with the offending circuit. Dirty jets can even cause a low or no idle problem. Jets should be cleaned carefully and handled delicately. They are made of soft brass, and a small scratch inside the orifice is large relative to the jet size itself. The emulsion tubes are also rather thin, and soldered together. 
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Fuel left in a carburetor for years had long since dried up, coating everything, including these jets, in what's commonly referred to as "varnish". Nearly all of the jet are completely clogged. If even one is clogged, it spells trouble. Cleaning is done by a soak in carburetor cleaner. Beware of non-carburetor specific cleaners, as they may contain ingredients that can corrode the brass jets.

Flooding Oddities: 

If the carburetor seems to hemorrhage fuel for no apparent reason, it's usually a fuel delivery system issue (over pressurization). If the carburetor drips fuel consistently out from the accelerator pump (AP) nozzle, then one or more of the components of the AP is damaged, missing, or installed incorrectly. If there is no overpressurization issue, then it's simply the draft through the carburetor siphoning fuel through the AP. The fuel source for the AP is the fuel bowl to which the AP housing is attached. 

Things that are NOT idle issue related... 

Two things immediately come to mind here; The sub-zero assist nozzle, and the idle compensation circuit. 

The sub-zero assist nozzle does not create a vacuum leak within the carburetor that effects idle. It's the brass nozzle located in the center of the front of the main body of the carb, just below the oil feed line. The other end of that circuit terminates at the back of the AP nozzle, well above anything that could effect the idle.

The idle compensation circuit is tied in with the emulsion venting circuit, and should not be completely blocked. On very early nikkis, the emulsion system is vented utilizing the idle step bleed and transition circuitry, but as the model years progress, so does the complexity of both the idle altitude compensation circuit and the emulsion vent. If the idle compensation valve is removed, simply for the sake of keeping unfiltered air out of the carburetor, the external ports should be blocked, and any associated tubes (either one or two, depending on the year of the carb) should be capped. The jet under the rear lip of the air horn, however, should remain open to vent, as in some cases, it may serve as the only emulsion system ventilation. Without promer ventilation to the emulsion system inside the carb, a variety of problems will plague the idle, including inconsistencies due to fuel pressure and temperature changes, and shutting off by itself.

Special Notes...

The "Teetor-Tottor"

There has been a lot of misinformation surrounding this bit of linkage, simply due to the ignorance of what it's function really is. It's most commonly blamed for lack of power at WOT, and in some cases, a lack of throttle response. In fact, it has nothing to do with either, the former usually being caused by a fuel delivery problem or a blocked secondary vacuum circuit, and the latter almost always caused by a faulty accelerator pump. The most common falicy is that if the shaft nut falls out of rocker on the "teetor - totter" it causes the secondary throttle linkage to lock, presumably as some sort of safety feature.

The actual function of this extraneous piece of linkage is simply to provide the ability to fine tune the tension of the throttle return spring. The reason this is necessary is that the vacuum or spring forces acting on various components that make direct contact with the primary throttle shaft need a means of ensuring consistency from carburetor to carburetor. The throttle return springs may be from different sources, or wear out over time, but the vacuum measurement form the system that pulls the AC idle compensation valve, for example, are all about the same, even over time. 

Backfiring

The rotary exhaust runs inherently rich, and with the fairly broad RPM band, particularly with a manual transmission, backfiring is to be expected. There are a few extraneous components, both on the stock carburetor as well as the intake manifold, designed to minimize or eliminate backfiring, particularly upon deceleration. When the entire emissions control system is removed, however, some of the key components designed to minimize backfiring are are also eliminated. Ultimately on the modified Nikki carburetor, the only component left that can help minimize backfiring is the deceleration dashpot.

The deceleration dashpot is a fairly precisely manufactured component, and my guess is that they are all pretty consistent. It contains a rubber bellows filled with oil and an internal baffle with a small orifice(s). The oil is forced through the orifice as the piston on the dashpot is closed, slowing the closing of the throttle shaft. The oil is thicker at cold temperature, so adjusting the deceleration dashpot should be done with the engine at running temperature.

I hope this has been helpful, and if you have any questions, comments or suggestions, please do not hesitate to let me know on my forum. I will continue to update this and other sections of my site with new information that you all share with me. 
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