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Some of the information below comes to us courtesy of Mike Lowe, owner of Lowe Automotive in Sarasota, Florida. We thank him for his efforts to keep our engines alive and affordable. Without Mike's efforts, we'd all be running around still thinking that the only cure for a leaky oil metering pump is either a $200 replacement from Mazda or taking a gamble on a junkyard part. We also thank him for freely answering our questions and providing information for this article.
BACKGROUND
All of the rotary engines used in the First Generation RX-7 are equipped with what we and Mazda call an "Oil Metering Pump," to supply the engine with oil for lubricating the rotors' apex seals as they slide along the inner surface of the rotor housing. The oil is supplied to the metering pump under pressure from the engine's oil system and is metered out by the pump according to throttle position. The oil is then sent to the carburetor in the 12A engines, or to the intake manifold and rotor housings in the 13B-EGI engine. The metering pump is lubricated by the oil supply and driven by an all-steel gear/shaft assembly, in the front cover, which is driven by the distributor gear.
The metering pump is mounted on the front cover directly below the inlet pipe for the water pump. In a stock installation it is almost totally obscured from view or access by the air pump. The plastic oil tubes from the metering pump run toward the carburetor, intake manifold, or a rotor housing.
Internally the metering pump is basically just a small cylinder/piston type pump. The "piston" and bore of the cylinder are so small that the "piston" is really only a metal pin. The pump always makes one stroke per engine revolution. The quantity of oil it supplies to the engine per revolution is controlled by varying the stroke of the pump. A control lever on the side of the metering pump controls the stroke length of the cylinder (the piston or, actually pin, is fixed and it is the cylinder that moves). The control lever is attached to the engine's throttle shaft via a linkage. When you press on the accelerator pedal, the rod pulls up on the control lever and increases the cylinder's stroke length and the output of oil per stroke. A cut-away drawing of a metering pump is at the end of this section of this article.
The metering pump is exceptionally reliable. In fact, if the metering pump is not leaking, and seems to have quit supplying oil, the fault is most likely elsewhere according to Mike Lowe. Mike has never actually seen one fail, and he has been working on rotaries a long time.
However there are two problems that can occur. While neither usually indicates any failure of the basic pump mechanism, they both can potentially starve your engine's apex seals for lubrication. Fortunately both are easy, and inexpensive to fix. First, the plastic oil tubes can crack, split, or break. Simply replace them. Mazdatrix or the dealer can sell you these for about $12 each. Second, any or all of the three seals in the pump, or the one where it bolts to the engine can fail and leak oil.
The procedures that follow apply to most 1st generation RX-7s, 1980 through 1985 with either the carbureted 12A engine, or the 1984/5 13B EGI engine. Where there are specifics applicable to a certain model or year, they will be noted.
NOTE: The 1979 model year pump is not rebuildable. If you have a 1979 RX-7 with a leaky pump, simply change it to one of the later pumps. Either find one at a junkyard and overhaul it, or Lowe will sell you an overhauled newer pump for about $75.

Figure 1 - Metering Pump, 13B-EGI (12A similar, but has only two oil tube connections)
PARTS/TOOLS
You will need to get hold of the right rings and seals, so you'll need to know what year engine you have. Then call Lowe Performance Automotive at (941) 924-8597 or see the Lowe Performance web site, www.loweperformance.com and e-mail your order (Mike Lowe owns the place, but still, "Lowe Performance" sounds like a pun from the old Bullwinkle show). Mike Lowe is a straight-forward guy and, if you call, will tell you that all there is to the kit is three O-rings. You should replace the gasket (12A) or big oval-shaped O-ring (13B) that seals the metering pump to the engine, but you don't usually need to replace the copper 5-hole or the little copper gaskets (both for 13B only), so order a gasket or a big oval O-ring too. The whole bill for an '85 SE, including the $0.33 he charged for shipping (1st class stamp), and tax was about $16.
If you have the basic collection of combination wrenches and sockets (even sizes from 8mm to 16mm), some needle-nosed pliers, and a good phillips screwdriver, you are just about set. The bolts that hold the pump on have 10mm heads, as do the banjo bolts on the SE. You'll also need a little bowl or two for cleaning parts, a cheap clean toothbrush, soft brush (a small, say 1" to 1 1/2", paintbrush will do fine), solvent (mineral spirits), paper towels or disposable shop rags (or the real thing), and a tiny screwdriver or very small crocheting needle (for pulling off the old control shaft seal).  Bobrx7 here; Used dental picks work great on small seals. Ask your dentist for some discards.
PROCEDURE
1. Remove the air pump.
Access to the oil metering pump is good, though still not perfect, with the air pump out of the way. Using pliers, undo the hose clamp on the output hose of the air pump, slide it back toward the ACV, then remove the bolts that hold the air pump on before you try to actually remove the rubber hose to the ACV. There is not enough space between the back of the air pump and the ACV to wiggle the hose off. Pull/pivot the air pump off of its mounting, and then wiggle it out of the hose. Be very careful not to hit, pound, or even touch the oil metering tubes that are right next to the air pump. These tubes can become very brittle with age (3 to 4 years is age in their case). Mike says that the ones in the SE, with the little mini-banjo bolts are less likely to be brittle and split though. Still, be very careful around them, avoid touching them if you can, and extra very careful later, when you have to touch/remove them.
2. Clean metering pump, oil tubes, and area.
If your pump is leaking, you probably have a big mess down there. Using the soft paintbrush, and soft paper towels/shop rags gently clean the area thoroughly. Be cautious about using solvents on the plastic pipes and, on the 12A cars, the black tubes that attach the pipes to the pump.
3. Check washer/rod clearance and disconnect control rod.
Look at where the control rod from the throttle shaft goes through the fitting on the end of the pump's control lever. The idle speed must be set correctly when making this check and 13B engines must be off the fast idle cam. Note carefully (i.e. measure with a feeler gauge and write down) the clearance between the fitting and the top of the washers on the control rod. If the clearance is between 0 and 1mm (0 to 0.040 in.), then you will simply put back the same stack of washers when you reinstall the pump, so keep them. Using needle nose pliers, straighten and pull out the cotter pin in the rod, below the washers. When you pull it out, be sure to catch the little spacing washers above it. Slide the rod out of the hole on the end of the metering pump lever.
4a. Remove oil tubes from pump - 12A
Carefully, take hold of the black tube attaching the clear/white tubes to the pump. Gently, using as little grip pressure as possible, pull the black tube off of the metering pump. Disconnect both tubes. If the black rubber hoses are cracked, replace the tubes.
4b. Remove oil tubes from pump - 13B
Take a 10mm combination wrench (short, stubby, or midget if you have one) and break loose the little mini-banjo bolts on the metering pump loose, the ones that hold the oil tubes on. You may want to hold the tube from turning when the bolt breaks loose, hold it right up against the banjo fitting so you are actually holding the metal nipple on the fitting. Be very careful. Watch the other end of your wrench, it'll be right up close to the back of the radiator (depending on length of wrench). Unscrew these little bolts, and be sure to catch all the washers, etc. On each tube, starting from the bolt head and going inward there is the mini-banjo bolt, a copper washer, and the tube/banjo fitting. Behind the fittings is a single plate-like washer that reaches all 4 holes and has an extra hole in the middle. It is called, uncreatively enough, the "5-hole copper washer."
5. Remove metering pump.
Undo the two bolts that hold the metering pump on to the engine. The top one is kind of hard to see, but you can feel around there pretty easy. The pump then just falls, or pulls off. It is driven by a shaft in the front housing that stays there. The shaft has a slot in it, like a straight, slotted screw head, and the pump has a little mating tab like a screwdriver blade. The pump seals to the engine with either a gasket (12A) or the oval-shaped O-ring (13B). Either way, be sure that you get it off of the mounting area on the engine if it sticks.
6. Disassemble pump.
Dump any remaining oil out of the pump, let it drain for a few minutes. Clean off the outside of the pump. Use solvent (mineral spirits), not Simple Green (this stuff etches aluminum). Remove the end-plates. When you do, you'll see right away where the two larger O-rings you got from Lowe go, but don't put them in yet, clean everything up before you reassemble. The end near where the oil tubes attach has a spring and piston/metering rod that will come out. When the ends are off, you can pull the control shaft with the lever out. When you get it out of the pump, the shaft may be stuck in the lever and the shield at the base of the lever, but a gentle tap with a plastic hammer will separate them. The drive gear that connects to the shaft in the engine's front cover can come out, just wiggle, pull gently, and coerce. The larger plate that surrounds it may come out with it. Then you can take a small screwdriver and push the stroke cam/gear, piston and metering tube out of the body.
7. Clean pump parts.
Clean everything up with whatever solvent you use (no Simple Green), and dry it off well. I use mineral spirits and let it sit outside in the Florida sun for a few minutes to dry. A final wash and rinse with dish soap and water is a good idea.
8. Remove control shaft seal.
There is a big, fat plastic seal on the control shaft near the lever end. That is what you want to remove and replace with the little, fat O-ring Lowe sends you. You'll doubtlessly notice that the seal you are removing and the O-ring are not exactly the same. I called Mike to be sure. He said "It will seal," and he was right.
9. Reassemble/Reinstall.
Fellow Rotorheads, we never thought we'd stoop to this, but: "Reassemble the oil metering pump in the reverse order of disassembly." And: "Reinstallation is the reverse of removal." Of course, use the new O-rings you got from Lowe, and the new gasket or oval O-ring when you put the overhauled pump back on the car. Note the points that follow:
Lube the pump parts up with Castrol 20W50 as you reassemble it. In fact, just toss all the internal parts in a little bowl of oil before you start reassembling it.
Be careful with the fat little O-ring that you will install on the control shaft. Before you put it on, lightly wipe it with oil first, then use as little force as possible as you put it on, and watch out for tearing, cutting, or nicking it on any sharp corners on the shaft as you gently slide it on. I rolled it gently over the sharp places and mine seals perfectly, so that must work.
You have to put the control shaft in before putting the end plate near it on, because the little forked thing on the inside of that end plate holds the shaft in place. Other than that it is pretty straight forward.
Reinstall the metering pump on the engine with a new gasket (12A) or oval O-ring (13B) and be careful around the oil tubes, and when reattaching the oil tubes (12A) or tightening down on the mini banjo bolts (13B). As always when working on the oil tubes: be careful, gentle and precise. On the 13B, use a little finger or something to hold the banjo head nipple with the tube still when you tighten down the banjo bolts. You won't need much torque (about 10 in/lbs.).
When you put the air pump back on the engine, ease the air hose onto the pump's rear fitting before you put the bolts in place to hold the pump on. Exactly the reverse of how you took it off, and for the same reason.
To reattach the control rod to the metering pump's control lever, slide the spacing washers that you removed before back on the rod and insert a new cotter pin in the hole. Don't bend the cotter pin to hold it in place yet. The clearance between the top of the washers and the lever MUST be checked and confirmed at 0-1 mm (0- 0.040 in.) as noted in removal. Add or delete washers to obtain the correct clearance.
Output Check - 12A and 13B
Bobrx7 chiming in again, since I'm editing this for Scott. I spoke with a couple of people at Mazda who tell me that the output check is not needed. If the clearance at the washer stack is as specified and the idle speed is properly set before you check the clearance, youâre OK. The factory manual does not list the test for the 13B since they opted to drop it. The factory manual, Haynes and Chilton manuals all provide the output check procedure for the 12A if you choose to do it.
Output at 2000 rpm should be:
For 1979 to 1983 12A engines = 2.0ml to 2.5ml in 6 min.
For 1984 to 1985 12A engines = 1.8ml to 2.2ml in 6 min.
Adjustment is via an adjusting screw on the pump/lever. Turning the screw in increases oil flow, turning the screw out decreases flow. After making an adjustment, recheck the flow.
After verifying or setting proper oil flow, recheck the clearance between the washers on the control rod and the lever. If necessary, readjust to 0 to 1mm (0 to 0.04 inch) by adding or removing washers. Secure air cleaner lid, reconnect oil tubes at carburetor.
Check Valves - 13B
The only check of the EGI 13B's metering pump, other than the clearance between the washers and the control lever, is to check the operation of the four check valves that feed oil from the pump into the engine. Two of the check valves are located in the inner runners of the lower intake manifold, and the other two are located in the rotor housings. Access to these valves is difficult and requires removing the air funnel, throttle body, dynamic chamber, and upper intake manifold. Removing the throttle body requires draining the cooling system, at least enough to let you disconnect the hoses to the TB without spilling coolant. To gain access to the check valves, many components must be disconnected, drained, separated, etc. Unless you have a good reason to suspect a check valve malfunction or a vacuum leak from their vacuum hoses/distribution block, I would recommend against tearing up your upper intake system to check them. With all that has to come out to get to the check valves there is a very real risk of causing problems during reassembly (i.e. if it ain't broke, don't tear it apart, and don't fix it).
However, if you are removing your upper intake manifold for other reasons, then I recommend inspecting your check valves at that time. Make sure all connections are secure, tight, and show no signs of leakage. Check the condition of the little vacuum hoses and the vacuum distribution block. Very carefully remove the vacuum hoses, then unscrew each check valve and blow in to the end where the vacuum hose was attached, air should come out the other end. If you suck on the valve, it should close up and not permit any air to move. Use a piece of clean vac. hose to perform these checks, and put a towel over the end of the hose when you suck on it (oil and combustion by-products taste really foul). Be careful during reassembly, use a tiny amount of anti-seize on the threads of the check valves, and torque gently, probably no more than 5 to 7 in./lbs.
Bobrx7 one last time; Thanks Scott for all the time you put in to this. I had thought about trying this, but never got around to it (plus, my pump is fine). I guess even and old F_ _ _ like me can learn a new trick now and then!
