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Supplemental Information & Instructions 1 

for 2 

433-365 Tappet Set, Modified 3 

MGT Series Engines 4 

 5 
About these Tappets… 6 
The 433-365 tappet set has gone through a 7 
series of steps to ensure that these are the best 8 
tappets we can provide. 9 
 10 
We buy them from a distributor in England, who 11 
has them made to original T-Series 12 
specifications. Although these are the best 13 
tappets we have found, a small percentage of 14 
these tappets do not meet our specifications. For 15 
this reason we have every single T-series tappet 16 
tested. We send the tappets to Elgin Cams, and 17 
they carefully examine each one. Those that 18 
pass are modified to suit the Crane cam and to 19 
improve the lubrication of the cam lobes.   20 

Outside Diameter  21 
Original specifications for the OD are 0.9049" to 0.9065". Elgin checks the outside 22 
diameter in four places along the length of the tappet, offset 180 degrees from 23 
each other. Tappets that are outside these tolerances are scrapped. 24 
 25 
Hardness  26 
We sell Crane cams for the T series, and we asked them for a recommendation on hardness. They used 27 
to make tappets for this application, and suggested Rockwell 54-58 C, commonly written 54-58 HRC. 28 
Skip Kelsey of Shadetree Motors felt any tappet that was 52-62 HRC was just fine. Rockwell hardness 29 
may require a little explanation. The Rockwell method employs either a ball or a diamond cone in a 30 
precision testing instrument that is designed to measure depth of penetration accurately. The method 31 
employing the ball is designated as the Rockwell B test, and that using the cone, the Rockwell C test. 32 
Elgin uses the diamond cone, and if you look carefully, you can see a very small dot in the surface of the 33 
lifter. 34 
 35 
Resurfacing  36 
The original cam lobes were “flat”, (Fig 1) meaning the lobe was not “tapered” or “crowned”. The surface 37 
of the tappet was dead flat as well. The tappet rotates because it is offset with respect to the center of the 38 
cam lobe. Crane does not feel this is enough, and to promote tappet rotation, Crane “tapers” the lobe 39 
0.0011", meaning the lobe is higher by 0.0011” on one side than the other.(Fig 2) They recommend the 40 
tappet surface be crowned as well, 0.0005 to 0.0008". Elgin removes .001 to .002” as they resurface the 41 
tappet to those specifications. If you hold them face to face there's just a hair gap on one edge. The new 42 
crown of the lifter face matches the cam lobe. (Fig 2) The surface is then micro polished. These two steps 43 
remove the lip around the dot made by the diamond cone. The dot poses no problem to the lobe of the 44 
cam, and it guarantees that the tappet has been tested.  45 
 46 
 47 
 48 

49 

 

 
Fig 1 Tappet 

cam cam 

Fig 2 Tappet 

 

 

Section of an original 
Morris Garage blueprint 
for the T-Series Tappet. 
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Parkerizing  49 
Parkerizing uses a phosphate etch process. Typically producing a light to medium gray finish, the final 50 
finish color will vary based on the phosphate compounds used. The finish holds oil well, which is exactly 51 
what you want. 52 
 53 
Oil Holes 54 
The tappets used in the MG T-Series have holes in the sides. The hollow body of the tappet fills with oil 55 
from the rocker gallery. As the tappet drops down in the lifter bore, the lower holes 57 
are uncovered, and oil drains out of the tappet body, flowing over the camshaft. The 59 
Crane cam for the T-Series uses a larger base circle than a stock cam. By 61 
increasing the base circle, the cam manufacturer can reduce the ramp angle and it 63 
allows the “point of the lobe” to be more rounded. Both of these are good. However, 65 
when used with tappets that have the holes in the side, the tappet may not drop 67 
down far enough in the tappet bore to expose the oil holes. The oil will not drain out, 69 
and that reduces the oil flowing over the cam, decreasing lubrication and increasing 71 
heat build-up in the tappet and the cam. Moss modified T-Series tappets (picture) 73 
address this by elongating the lower oil holes. 74 
While many tappets without modified oil holes have been used with the Crane cam for years with 75 
reasonable results, improving the oil flow to the cam cannot hurt and may significantly increase tappet 76 
life. This issue was discussed at length in the December 2003 “Sacred Octagon”, pages 26-28.  77 
 78 
Material 79 
Crane say the tappets should be chilled cast iron because the Crane Cam is steel. Steel tappets and 80 
steel cams do not work well together. 81 
 82 
Conclusion 83 
We believe that the extraordinary steps we have take improves the quality of the tappets to a level where 84 
they are simply the best tappets you can buy for use with a Crane Cam, or a cam with a similar base 85 
circle, lift, and taper to the cam lobes. You can install them with confidence, and you know exactly what 86 
you have to work with. However, we know that this is not enough. Improper assembly, improper break-in 87 
and or mis-matched components will destroy the tappets with predictable results. We hope that the 88 
information provided below will ensure that these tappets are installed and run-in in a way that maximizes 89 
the chance of success.  90 

Things to Think About as you Rebuild the Engine 91 

The information below comes from Crane Cams, Dimitri Elgin of Elgin Cams, and Skip Kelsey of 92 
Shadetree Motors (longtime T-Series specialist. 93 
 94 
Tappet to Tappet Bore Clearance 95 
Skip always used 0.001 to 0.002" 96 
Crane was very specific: Clearance should be 0.0005 to 0.0035" Below 1/2 a thou there is not enough 97 
clearance for the tappet to move when the engine gets hot. Over 3.5 Thou, it's too loose. If the tappet is 98 
too tight, they may not rotate properly when the engine gets hot, even though they are moving up and 99 
down. This can greatly increase the pressure on the foot of the tappet and it will quickly fail. If the tappet 100 
is too loose in the bore, or the bore is ovalized, the tappet can rock in the bore, and both the tappet and 101 
the cam lobe will fail. 102 
 103 
Tappet Bore Alignment to the Cam 104 
The bores must be checked for orientation; they must sit at 90 degrees to the long axis of the camshaft. 105 
 106 

107 
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Cam Lobe & Lifter Bore Alignment 107 
Crane: The lobe of the cam never sits directly under the lifter. The cam lobe is always 108 
offset (either toward the front or rear). That is why the wear on a cam lobe is always to 109 
one side, and part of the lobe will appear untouched.  (Fig 1 & 2). Elgin has developed a 110 
way to check this that works well. He machines a long “dummy lifter” from aluminum, with 111 
the  same diameter as a tappet. One end is turned down to a point on a lathe. Coat the 112 
lobes of the cam with machinist’s blue, then install it. Drop the dummy lifter in the first 113 
lifter bore, and rotate the cam one revolution. Repeat this for every lifter bore. Remove 114 
the dummy lifter, then carefully remove the cam. There will be a line on each lobe where 115 
the point touched. Every line should be off set with respect to the center of the cam lobe. 116 
If any of the lines is in the center of a lobe, that tappet will not rotate and it will fail quickly. 117 
The lifter bore will have to be bored out and a suitable insert with an offset bore will have 118 
to be pressed in to move the center of the lifter bore off the middle of the cam lobe. This 119 
is expensive, and you might be better off looking for another block. The lifter bore position 120 
in a T-Series engine is not all that precise, and this problem is easily overlooked, 121 
especially by a machine shop with little experience working on vintage engines. 122 
 123 
Valve Spring Selection 124 
Skip always preferred the Moss 423-410 valve spring set for the MG TC-TD. These springs have less 125 
spring pressure than the TD MK II / MG TF springs (Moss 423-420). Skip maintained that the later springs 126 
had more spring pressure that you need.  Crane suggests that you should have 45-50 lbs seat pressure 127 
as a maximum. We have also heard that there are those who prefer the stiffer valve springs; it depends 128 
on your experience and what you intend to do with the car. 129 
 130 
 From other sources: Never install springs without checking the installed spring height and the spring 131 
pressure. Too much pressure can overload the cam and lifter, which will make it impossible to break them 132 
in properly. For a mild street cam, spring seat pressures should be 85 – 105 lbs. Radical or high 133 
performance cams may call for 105-130 lbs. There are two problems with high spring pressures. First, the 134 
load on the tappet foot is increased. Second, higher spring pressures will impede the proper rotation of 135 
the tappet during break-in. If the tappets do not rotate properly during the first ten minutes of the break-in, 136 
the damage is irreversible. If you plan on running higher spring pressures, don’t do it during break-in. Use 137 
a shorter ratio rocker arms to reduce valve lift. If you are using dual valve springs, consider removing the 138 
inner spring during break-in. The valve springs must be checked to ensure that coil bind does not occur at 139 
maximum lift. One company says there must be a minimum clearance of 1mm between the valve spring 140 
coils. Another says there must be an additional 0.060” (1.5 mm) travel left in the spring when fully 141 
compressed by the action of the cam. Make sure the springs are fitted at the correct installed height. It is 142 
important to ensure that the valve spring fits the retaining cap correctly and in some instances the cylinder 143 
head may need machining. Once the valve springs have been installed check both inner and outer 144 
springs for coil binding and ensure that the bottom face of the spring retaining cap does not contact the 145 
top of the valve guide or valve stem oil seal. Minimum clearance at full lift is .060. (1.5mm). If this 146 
clearance cannot be achieved the top of the guide may need to be modified. 147 
 148 
Valve Lift Considerations 149 
Skip: The OE cam has 0.308 to 0.315" lift. The Crane cam (Moss 451-260, Crane 340-002) lift is 0.357” at 150 
the valve with zero valve lash. That is 0.042" more lift, which means the springs are compressed more 151 
that they would be with a stock cam. Check and see how close you are to being coil bound. 152 
  153 
Camshaft End Play 154 
If the camshaft end play is specified, check it after the cam is installed and the bolts have been torqued. If 155 
it is excessive, the cam will move back and forth. In extreme cases, a cam lobe may come in contact with 156 
the adjacent tappet with disastrous results. 157 
 158 
Reusing a “Good Used Cam” 159 
While it is possible to use new tappets with a used cam that has been inspected by a machinist and given 160 
a clean bill of health, it is not recommended. Replace the cam and tappets together. For maximum life, 161 
they need to wear in together.  162 
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Connecting Rods 163 
Most con rods have a hole at the big end facing the cam. Oil under pressure squirts out the hole and it 164 
splashes on the cam and tappets. On MGT Series con rods the hole is on the opposite side, directing oil 165 
toward the thrust side of the cylinder. We have been told that at least one T-Series engine builder is 166 
modifying the con rods to direct oil to the cam.  167 
 168 
Assembly Lube 169 
There are almost as many assembly lubes out there as there are oils. Increasingly, cam manufacturers 170 
are offering assembly lube either with new cams, or as a suggested product on their website. Any 171 
assembly lube offered by a recognized cam manufacturer will be good, and you should consider using 172 
one. There are two general types. One is oil based, the other is more like a paste or grease. The oil 173 
based lubes use a base oil with a blend of anti-scuffing and anti wear additives, just like a motor oil. The 174 
concentration of additives is quite high. The thicker assembly lubes are like grease or a paste, and many 175 
seem to be based on molybdenum disulphide (MoS2). or “moly” for short.  176 
 177 
Moss offers Kent Cams “Cam Lube” (221-570). It is specifically a cam/lifter lube, and it is used to coat the 178 
cam/lifters liberally before assembly. It is like a thin grease and will stay where you put it. Kent does not 179 
provide technical information as to the composition. Kent provides it to minimize the chance of a failed 180 
cam. 181 
 182 
Moss also offers Permatex “Ultra-Slick” assembly lube (221-565) is a tacky red oil-based lubricant gel that 183 
sticks to metal surfaces, forming a film that provides protection from scuffing and galling during start up. It 184 
is made from a base oil to which specific extreme pressure (EP) additives have been added. The 185 
technical information they have published does not specify the type and amount of any of the additives. It 186 
is used to coat all the moving parts in an engine - engine bearings, camshafts, lifters, valves, guides and 187 
rocker shaft assemblies - as it is assembled. It also has special rust inhibitors to protect all the metal. This 188 
is the lube supplied with the T-Series Tappets. 189 
 190 
Oil Pump 191 
Skip: Pack the pump with Vaseline so it will prime. If you don’t it takes for ever to build pressure. 192 
 193 
Oil Pathways 194 
The cam manufacturers are all in agreement that there should be no restrictions to oil flow in the block. 195 
You must have adequate oil flow to the rocker gallery, and adequate flow to the tappets. Anything that 196 
restricts that flow can create problems. For this reason, do not use oil restrictors, windage trays, baffles, 197 
and do not restrict or plug any oil return holes. 198 
 199 
Getting the Engine Ready to Fire 200 
The break-in procedure is essential to long life of the cam and tappets. Improper break-in can lead to 201 
catastrophic failure in 500-1000 miles. Cam and tappets wear in together during “break-in” very quickly. 202 
First 30 minutes of the break-in are critical. Once broken in, consider the individual cam lobes and tappets 203 
to be bonded pairs. You cannot swap tappets, even in the same engine.  204 
 205 
Everything must be as close to perfect as possible, because it is essential that the engine fire quickly and 206 
run steadily at 1500 to 3000 RPM. Prolonged cranking on the starter and/or multiple restarts will lead to 207 
scuffing, and once that happens you are going to need another cam and a set of tappets. Do not think 208 
you will be able to “get it started and sort it out.” This is no time for assumptions and shortcuts. Think 209 
about the time, money and effort that has gone into the engine. Don’t blow it rushing the last step. 210 
 211 
Ignition System 212 
Have the distributor checked on a distributor machine to make sure it actually is working properly. Do not 213 
assume that the distributor is OK “because the car ran fine” 8 months ago. If the weights are sticking, the 214 
springs are broken, the shaft bushing is worn, or the diaphragm in the vacuum advance is damaged, the 215 
distributor must be rebuilt. With a known good distributor with the proper advance curve installed, set the 216 
point gap (or dwell angle), and install fresh plugs, properly gapped, with new or known good plug wires, 217 
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Check the spark energy on all plugs. Make sure you have the proper firing order. Set the timing to the 218 
factory specification. 219 
 220 
Cooling System 221 
Fill the system with pure water and pressure test the system. Locate any leaks and correct them. 222 
Drain the system and re-fill with 50% antifreeze mixture. Pressure test again, just to be sure. 223 
 224 
Fuel System 225 
The fuel tank and all lines up to and including float bowls should have fresh, clean gasoline from a known 226 
good source. If the gasoline in your area has ethanol in it, be aware that it has a shelf like of 45-90 days. 227 
Go get some fresh gas if you have any question about the age of the gas in the car. 228 
 229 
Oil  230 
Select the break-in oil of your choice. Look for ZDDP at 0.14%- 0.15% by weight (1400 – 1500 PPM) If 231 
you prefer, mix an API SM oil (0.08% or 800 PPM ZDDP) with a ZDDP additive to get a ZDDP level of 232 
0.14-0.15%. Fit a new, top quality oil filter. Crane suggests using straight 30 weight motorcycle oil for the 233 
break in period.  234 
 235 
Priming Oil System with a Pressure Tank 236 
Skip pressurized the oil system with an external tank, He did not spin the motor using the starter to build 237 
oil pressure. He had a metal tank that he connected to the oil gallery on the head. The tank had 3 quarts 238 
of oil and 90 lbs of air pressure. With the tank connected to the oil gallery, he opened the valve and 239 
waited until oil came out of the valve train (valve cover off). Pressure on the gauge at that point was about 240 
80 PSI. Then he used the hand crank to rotate the engine 1/4, then 1/2, then 3/4 of a turn to make sure 241 
the oil managed to coat all the moving parts.  242 
 243 
Priming Oil System - w/o a Pressure Tank 244 
Skip: Spin engine with starter without the head on. Pour oil into exposed oil galleries. Install head. Leave 245 
pushrods out. If the carbs are attached to the head, stop the flow of fuel to and through the carburettors. 246 
Leave the spark plugs out. Spin engine again until you have oil coming out of the valve train (leave rocker 247 
cover off).  248 
Crane: Leave the tappets out of the engine as you prime the oil system. Cranking RPM is not enough to 249 
cause the tappets to rotate. The tappet face may be scuffed by the cam turning over at low speed, even 250 
with assembly lube. Elgin: Never spin the engine with the starter to build oil pressure with the lifters in 251 
place. At the low cranking RPM, the tappets will not rotate, and the cam lobe will wipe the lube off the 252 
tappet foot. The tappet foot can easily be scored, and once that happens, the tappet will fail in 500 to 253 
1,000 miles. Because it does not happen immediately, there will be no obvious link to the real cause. 254 
Once you have oil pressure and oil flow through the rocker arms, replace the tappets and the spark plugs. 255 
Break In Procedure - Start the Engine   256 
Once you have pressure on the oil gauge, coat the tappets in assembly lube and reinstall them along with 257 
the pushrods. Start the engine. If the engine does not start immediately STOP CRANKING! At cranking 258 
RPM, the tappets are not rotating. The foot of the tappet will be scored by the cam lobe. It will fail in short 259 
order. Figure out why the engine will not fire and correct it. 260 
 261 
When the engine starts…. 262 
DO NOT LET IT IDLE! At idle, properly broken in tappets are rotating, but very slowly.  New tappets may 263 
not rotate at all at that low RPM. Bring RPM up to 1500 and keep it between 1500 and 3000 RPM for 20 264 
to 30 minutes. Immediately after the engine fires and comes up to 1500 RPM, verify that the pushrods are 265 
rotating. This indicates that the tappets are rotating, which is absolutely critical. You can see the pushrods 266 
rotating with valve cover removed. Some shops have special valve covers with a section of the top 267 
removed, which allows the pushrods to be seen while controlling some of the oil splash.  268 
If a push rod is not rotating, try rotating it by hand to get it started. (Use a glove). 269 
If you cannot get it to rotate, SHUT THE ENGINE DOWN. You must find out why the tappet is not 270 
rotating, and correct the problem. There is no “fixing it later”. If the tappet does not rotate it will quickly fail, 271 
taking the cam with it. If all the pushrods are rotating, after 20-30 Minutes running between 1500-3000 272 
RPM, shut it down. Perform the normal checks you would do at this point. 273 
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After the Initial Break-in Period 274 
Change the Oil 275 
Drain the oil and replace the oil filter with a new, top quality oil filter.  276 
Which oil should you use after the initial 20-30 minute break-in period? 277 
You have two options. You can use an oil formulated for vintage engines (Moss 220-810, 220-815). They 278 
have the appropriate levels of ZDDP (0.12% or 1200 PPM seems to be an average). They also have 279 
additional detergents and anti corrosion agents to help protect the engines that tend to sit for long periods 280 
of time. If you prefer, you can use an API SM oil with 0.08% ZDDP, and add ZDDP (Moss 220-805, 220-281 
908) to it. Mix it carefully to obtain the desired 0.12% ZDDP by weight (1200 PPM). Remember that levels 282 
of ZDDP over 0.20% (2000 PPM) may cause chemical corrosion of the tappet and lead to increased wear 283 
over time. 284 
 285 
Drive Your Car 286 
If you can drive your car for 30 minutes with the oil between 170°F to 200°F once a week, and you 287 
change the oil and the filter every 6 months or 3,000 miles, you will minimize the corrosion pitting of the 288 
cam lobes and tappets due to moisture and acids in the oil. It is unclear what the minimum driving 289 
requirements are. Once a month may be enough, but we have not run across any data on this issue. If it 290 
is not practical for you to drive your car that often consider using oil formulated specifically for classic 291 
cars. 292 
 293 
Checking for Wear 294 
The oil in aircraft engines is checked periodically by looking for steel and iron particles trapped by the oil 295 
filter material, oil pump pickup screen, and the magnetic drain plug. Unless you are using an original 296 
canister type oil filter on your engine, checking the filter for wear particles is going to be difficult. If a 297 
magnetic drain plug is available for your application, use one. When you drain the oil, run a powerful 298 
magnet through it to pull all the iron and steel particles out. You can get a sense of how the engine is 299 
doing partly by the amount of material you find, and partly by the relative amount found from one oil 300 
change to the next. 301 
 302 
Used Oil Analysis (UOI) 303 
You can send samples of your used oil to a company that will check it for you, and you will receive a 304 
report detailing what they find. This is very useful if you are managing a fleet of taxicabs or commercial 305 
trucks. Because a company running a fleet of vehicles has lots of data and a series of reports for the 306 
same vehicle, something out of the ordinary will tend to stand out. It gives the technicians a chance to 307 
spot a problem before a catastrophic failure occurs. If you have had problems with previous rebuilds, you 308 
might consider this option, but you will need to be diligent about sending in regular samples. 309 
Unfortunately, UOI cannot effectively monitor the level of ZDDP in your oil for reasons already discussed. 310 
 311 
Moss Motors is deeply indebted to Crane Cams, Skip Kelsey, and Dimitri Elgin of Elgin Cams for their 312 
contribution to the development of these lifters and the information presented here.  Sadly, Skip passed 313 
away in 2006, and the MG World lost a valuable resource and a good friend. We will miss him. 314 
 315 
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Although every effort has been made to ensure the accuracy and clarity of this information, errors and/or 
omissions on our part are almost inevitable. Any suggestions that you may have that will improve the 
information (especially detailed installation notes) are welcome. Please use the simple email form on the 
“Contact Us” page on the Moss website: http://www.mossmotors.com/AboutMoss/ContactUs.aspx 
 If you prefer, you may call our Technical Services Department at 805-681-3411. So many people call us for 
help that we are often not able to answer the calls as fast as we’d like, and you may be asked to leave a 
message. We apologize in advance for the inconvenience. We will get back to you within 2 business days.  


