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Fitting note for Ebor copper rocker box base gaskets 
for BSA A7 and A10 
Oil leaks from this joint are a common and difficult to cure problem with these BSA 
twins.   

The tendency to leak is exacerbated because the cylinder head steady, connecting 
the frame and the rocker box, can put forces into the rocker box that tend to make 
the rocker box move sideways relative to the head, which is bad news for paper and 
composite gaskets.  Copper gaskets partially harden while tightening down the 
rocker box, when the gasket conforms to the rocker box and the head, so that 
tendencies to move sideways are appreciably lessened. 

Checking the joint faces 

The possibility of distorted or damaged joint faces on both the rocker box and 
cylinder head should be investigated before fitting the gaskets.   

 First of all, remove the studs from the rocker box.  It’s common to find small 
localised raised areas immediately next to stud holes – caused by the end of 
the thread of the stud pushing the rocker box metal upwards and outwards.  A 
countersink can be used carefully to form a small bevel to the threaded hole – 
to just over the diameter of the stud.  Very gentle dressing of this area with a 
fine file will show if any vestigial high spots remain and will remove them. 

 Overall flatness should be checked by rubbing a very thin film of engineers’ 
blue on an engineering surface plate or a piece of thick plate glass and moving 
the rocker box, face down, around on it, looking for any regions that pick up 
the blue at the expense of others.  Look for high spots, damage and warping.   

 Should the valve guides be out of the head, flatness of the joint face on the 
head can be examined in the same way.   

 On alloy head engines, check that the threaded bronze bolt inserts have not 
been pulled out of the head at all – using a small metal ruler sideways on will 
show if these inserts have moved.  If they have moved, they can trimmed back 
either by using a milling machine to traverse the tip of an end mill all over the 
joint face, or by very careful dressing of raised areas using a fine file. 

 Lack of flatness is best corrected by setting up the head or rocker box on a 
vertical milling machine, adjusted so that the face to be trimmed can be 
traversed by the end of a small end mill.  Careful setting up, using such as a 
clock gauge on the milling head, and keeping in mind the high and low spots 
shown by the bluing, is vital if the minimum of metal is to be removed.  Most 
faces clean up well with cuts of only 1 to 3 thou. 

 If this approach to correcting any distortion or damage isn’t available, it is often 
possible to improve the joint faces by lapping them on a sheet of thick plate 
glass, using medium or fine grade grinding paste and a figure of eight motion.  
This method is definitely a “second best” though, as a bowed face can result.  
It’s a good idea to check progress using engineers’ blue as above, and if 
results don’t impress, seek to get the job done with a milling machine.  Clean 
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off every vestige of grinding paste using such as a piece of garage tissue 
wetted with brake cleaner spray – repeat cleaning till the tissue remains clean 
after use. 

Annealed gaskets 
From mid-September 2015 our gaskets are supplied vacuum annealed and ready to 
fit.  No further annealing is needed before first use. 

Re-annealing used gaskets 
Previously used undamaged gaskets can be re-annealed for reuse.  Best results will 
be obtained if re-annealed gaskets are refitted in the same locations as used 
previously. 
 
Copper anneals at temperatures over about 400ºC.  Heating to a bright red heat is 
not essential to anneal the metal.   
 
To anneal each gasket and ready it for use: 

1. Hang the gasket on a length of iron wire. 
2. Using a flame source with a broad flame, such as an oxy-propane rose or a 

large plumbers’ torch, quickly raise the gasket to a dull red heat.  A dull red is 
hot enough - any hotter means the gasket will only get more oxidised than 
needs be.  The whole gasket does not need to be fully heated at the same 
time, but take care to have heated it all.  Make the heating process as quick 
as possible to lessen oxidation.  Putting a clay or ceramic tile 1 or 2 cms 
behind the gasket while heating will reflect heat back on it and get it hot 
faster. 

3. When it’s all been heated, quickly plunge it into water to stop further 
oxidation. 

4. The gasket is now very soft, with no spring in it.  It now needs to be cleaned 
before use.  Rest it on a hard flat surface and rub it with steel wool (medium 
or coarse grade) or a Scotch-Brite abrasive hand pad to carefully remove all 
oxide from both sides.  Remove all black oxide and any red oxide to reveal 
clean metal.  It’s now ready for use. 

Fitting the rocker box 
This is not a popular job, but it’s not as bad as some people say.  It helps a lot if the 
bike can be raised on a stand. 

1. Slacken the adjusters on the rockers right off. 
2. Make sure all rocker box threads in the head and on the bolts and studs are 

scrupulously clean and lubricated and that they fit easily over each other.   
3. Install the pushrods and rotate the motor till their tops are at the same height, 

as far as possible. 
4. Degrease all joint faces.  A cloth with a little brake cleaner spray on it does 

this well and fast. 
5. If you wish to use jointing compound, apply small amounts of it to the joint 

faces on the rocker box and cylinder head.  If any of the joint faces have 
scratches running across them, then jointing compound needs to be used.  I 
don’t use silicone-based compounds on these engines as the rubbery stringy 
bits they can make may break off and move round a motor and block oil-ways 
and unseat ball valves etc.  In the days BSA made these bikes, such sealants 
did not exist.  In any case, only the smallest amount of any jointing compound 
should be used, as almost all of it gets squeezed out anyway! 

6. Put the gaskets in place on the cylinder head. 
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7. Adjust the rockers in the rocker box so that the cups are down, ready to meet 
the pushrods. 

8. Lower the rocker box to the head.  The BSA comb (original part number 67-
9114) is very good at positioning the pushrods.  It works best if it is kept 
positioned in the right place, which can be done using a small piece of thick 
rubber sheet wedged between the head fins over the top of the combustion 
chamber (get this right before the rocker box goes on).  When the box is 
partway down, the long bolts on each side should be part inserted to stop the 
front gaskets from moving around. 

9. A small mirror and a small torch allow one to confirm whether or not each 
pushrod is engaged in the cup on its rocker.  Waggling each rocker will show 
whether the pushrod is in place or not.  It IS possible to see all this! 

10. Pull down the rocker box in stages checking engagement of the pushrods as 
you go.  Once you have done this a few times it can usually be done in one 
try. 

11. Torque down the 5/16” nuts and bolts.  Good threads will take 12 ft lbs. but if 
any threads are suspect use your discretion. 

Removing the rocker box 

When the need arises to remove the rocker box, it’s a good idea to record which 
gasket goes where, and which way up it goes so that when refitting, the gaskets can 
go back where they came from, as each gasket will have a signature imprinted from 
the joint faces that it had been fitted to.  Each time they are refitted, the gaskets will 
need re-annealing and cleaning. 


