












































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































J2 TECHNICAL ARTICLE 
Number 257 

December 27, 1985 

From Octagon Heaven 

Source: Aviation Magazine 

WOOD DELAYING THE INEVITABLE, 

The following article in an aviation magazine may give you some ideas 
as to what must be done in restoration of the wood coach. Some editing 
done to the article to get in one page. 

It's probably going to happen 
sooner or later. That's the message 
of experts on the subject of wood­
rot. the rotting of wooden aircraft 
components. There are a number 
of preventive measures to be taken 
but generallv. the maintenance of 
wooden is a time consum­
ing, expensive chore. 

The rot itself is caused by 
decay-producing fungi which only 
attack the wood in a wing or spar if 
temperature conditions are just 
righ! and a certain level of mois­
ture is presen I. This moisture mav 
be caused by rain. condensation, ;r 
contact \-vith wet ground. among 
other things. Moisture is the major 
preventable cause of woodrot. If it 
can be kept out. then decay can be 
prevented. Woodrot can in 
any climate. even the desert. 

One of the major manufacturers 
of wooden aircraft flying today is 
Bellanca Aircraft Corp. of Alexan­
dria. Minnesota. Some Bellanca 
wooden aircraft have been flying 
for over 30 vears. which is a testi­
mon ial both .to the company's man­
ufacturing techniques and to ex­
tremely careful inspection and 
maintenance methods. 

The Bellanca manufacturing 
process includes hand-crafted as­
sembly methods, followed by sub­
mersion of the entire wing in a 
water resistant wood sealer. The 
wing is then covered bv a dacron 
fabric and externally s'ealed with 
several coats of Even with all 
of these manufacturing precautions, 
the wing and other components 
need to be inspected on a regular 
basis. 

The first inspection routine cov-

ers the entire exterior surface of 
the wing to determine if there is 
any point where it is possible for 
water to contact and/or enter the 
wood structure inside the wing. 
Things to look for include soft 
wood. delaminating fabric or paint. 
cracks or breaks in the paint, and 
exterior damage. 

Once the exterior has been 
checked. it is time to inspect the 
interior of the wing to determine if 
water has been present inside the 
wing or if there are any signs of 
wood decay. For this part of the 
examination, all inspection and ac­
cess covers such as the leading 
edge wing root fairing, rear spar 
attachment access· cover (top), low­
er wing root fairing and all covers 
on the lower wing surface should 
be removed. 

The interior of the wing should 
be inspected for wood decay, water 
and/or wood stains, pooled dust or 
dirt which may indicate evidence 
of previous standing water, rust or 
corrosion on metal surfaces. wood 
discoloration. and detectable mois­
ture. 

If the exterior and interior in­
spection procedures detect any 
questionable areas, then the inspec­
tion should continue with a mois­
ture test and probing inspection to 
make sure the wood structure is 
free of decav. If the moisture level 
is too high, probing indicates soft 
or decaying wood, the aircraft is 
not considered airworthv and these 
components must be replaced. 

The fmal recommendation calls 
for modifications to the wing which 
will help prevent water from en­
tering the wing or being retained 
by the wing. 

Terry Dill. vice president ot 
Alphin Aircraft, believes "It's 

strictly based upon the way it's 
been preserved, the way it's pro­
tected and the way it's been 
inspected and maintained. 

fhe root fittings are 
typically where the rot would occur 
because that's the lowest point of 
the wing," he said. "Sometimes 
aileron spars are overlooked. They 
tend to trap moisture because they 
are not part of the main wing. Any 
place where steel bolts up to it, 
except for the strut fittings, is sus­
ceptible. 

"The worst places are on the 
airplanes that use the wood spars 
and have plywood built-up wings. 
It's very difficult to inspect. If it's 
plywood laminated. it's impossible 
without peeling off the lamination, 
and that's almost destructive, you 
splinter a lot of wood." Dill 
explained. If there is decay present 

it must be removed and a repair 
made. . The proper care 
must be taken at all times, includ­
ing keeping the aircraft as free of 
moisture as possible. "If possible, it 
is better to have the aircraft hang­
ared, and to keep the protection 
barrier in good repair and make 
sure that the drain holes are alwavs 
open so that any moisture th.at 
would get into the wing can drain 
as it is supposed to," Holm said. 

''The 
important thing is to fly it regularly 
and keep it aired out." 

Dill also explained that 
many closed with dirt 
floors have a high moisture level 
and a vapor barrier may be neces­
sary to keep the humidity of the 
?uilding low. · 
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MQUNI1~G THE MECHANICAL BRAKE RUBBER BOOT ON OLD BRAKE CABLES 

I decided to salvage my old brake cables but needed new rubber accordian 
boots as the old ones were in bad condition and in one case missing! 

So here was the problem! The fork on the brake cable is 7/16"x 1/2" 
and the rubber boot has a small end on each end to fit on the outer 
cable and the round part of the fork- -- (see belowl The hole in the 
rubber boot was 3/8" and very stiff. 

; 
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Since my teaching of automotive assembly techniques says that I ·am to 
use a bullet nose when ever mounting something like an '0' ring-- that 
keE~ps the rubber from being damaged --· I knew that I had to come up 
with some assembly tool for this task. This is what I did : 

1. Found a drift at a local hardware store, a cheep drift since I was 
about to cut it up. This drift needed to have a flat to flat 

dimension of 11'2" • 

(continued on back side) 
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2. Next I took my hack saw and I cut the "handle" of the drift 
as below so that the section remaining would fit into the fork 
of the brake cable. (see below) 

I also drilled a 1/4" hole in it to place a pin in to hold it in 
the fork during assembly process. That is because I only have two 
hands and needed three. 

Note: the pin was ground down so the end did not stick out of the fork 

3. Now came the test! 
a) I heated the rubber in a pan of boiling water to get the rubber 

hot and hopefully plyable. 
b) while the water was boiling, I greased the fork and drift 

assembly with white, lithium grease. 
c) I took the hot rubber boot and slid it home over the fork 

on the grease. 

Sort of messy but it sure worked 
slick! 



'--../. 
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CARE OF THE MECHANICAL BRAKE RUBBER BOOT 

An old friend of mine who has been in restoration business for years 
tells me to coat the rubber boots with liquid silicone otherwise they 
will rot away before you get the car finished restored! 

I found some at a wall tile store for use on cleaning and protecting 
eeranic tile grout. Why I do not know but I was told do not use 
spray silicone. I was told you can use"armor-all@but you will have 
to treat them more frequently. 

HOLDING THE RUBBER BRAKE BOOT IN PLACE 

The original rubber boots were held in place on the cutter flex cable 
locking nut and onto the fork by use of a heavy washer. Mine were still 
on the brake cable assem~ but I could no way get the rubber threaded 
through the special washer and then the washer and rubber slide only 
the parts -- I guess the rubber boots I have are a little thicker rubber 
that the original. (even the grease trick would not work) 

If anyone has the answer, please let me know so I can re-publish this 
part of the newsletter! 

c., 7:3/? 
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PROBLEM WITH SUPPLIER 1 S MECHANICAL BRAKE CABLES 

Back in the years of 1979 and 1980 I was collecting new spares which 
I needed to have when restoring my car. At that time I purchased 
four new mechanical brake cables from Mike Dawley of Sports and Vintage 
Motors Limited. Mr. Dawley is a fine man and it is good to do business 
with him for the problem that I ran into in 1986 he took care of for 
me and was most helpful in the matter. I am passing this on to you 
so you might be aware of the problems with the manufacturer of the 
brake cables. 

First of all the adjustment threads on the cables are normal threads 
and not B.S.F. This makes the fine adjustments needed in setting the 
brakes that much harder to get. 

Secondly the Tee blocks which are mounted to the chassis and to the 
brake drum mounting bracket are also normal course threads. This 
the requires you to remove the mounting bracket off of the brake 
drum and drill out the B.S.F. threaded hole to put in the larger 
diameter stud. 

ThE! third problem was that the adjuster is mounted tightly to the 
sheilded cable and so movement of the adjuster is difficult. It is 
almost impossible to move it against the spiral direction of the flex 
sheilded cable. 

Those were the three minor problems and Mike could not get those 
changed without adding considerable expense to the cost of the brake 
cables. 

My major problem was that upon getting everything ready to hook up and 
adjust my brakes, I found that the brake cables were about 1" too short! 
Aft:er checking everthing many times I concluded that it had to be the 
cable for no other part could have been mounted improperly or in the 
wrong place. 

Well it is not easy to take brake cables off and on, they are a bear to 
get off and onto the brake cross shaft! 

I wrote Mr. Dowley and he was nice enough to supply me with the length 
of the inner and outer cables. I check my old cables (I do not throw 
any old parts away -thank God!) My old cables checked out with his 
dimensionsl I took off the new cables and.checked them ortly to find out 
that they were correct to length also. So then why if the old ones 
fit and the new ones were an inch too short, would riot the new ones fit? 

I scratched my head about that for days. Finally I went out and laid 

(continued back side) 
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the old and new cables side by side. I checked the position of the 
plate where the cable is bolted to the chassis and that checked out 
the same on both old and new. Then I finally saw the difference! 

There were two things different about the new cables: 
1. The new cables had a lock nut between the Tee block and 

the adjuster ar the outer cable. That lock nut took up 
about 1/4" of space. A lock nut on each end accounted 
for 1/2 inch. 

2. I also noticed that the manufacturer did not threed the 
adjuster all the way to the adjuster nut and so the 
lock nut could not get as close -- about anouther 1/4" 
of adjustment lost. Lost on both ends is another 1/2" 

Now Mr Oowley has goes back to the manufacturer and they have removed 
the lock nut and he had the manufacturer bring the threads up closer 
to the adjuster nut -- although I under~tand the manufacturer claims 
that the assembly then is weaker. 

The nice part of the whole thing is that Mr. Dowley offered to have 
the manufacturer make me a set of cables to my specs! 

If you have old outer cables (sheilded flex cables) and needed new 
inner cables, I am sure that Mike would have the manufacurer do that 
for you. 

I have learned that nothing is impossible when you are working with 
a fine supplier. 

NEW CABLE 

Threads do not go to 

Locking nut 

OLD CABLE/ 0~;-> 
I ' ' 

i I 

No Locking nut plus threads 
extend up to shoulder on 
end of cable. 

(continued page 3) 
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" Locking nut on bacK 
side. 
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There is another fix for those who are converting back to mechanical 
brakes or who are willing to modify parts on their cars from what was 
original. The fix is to relocate the tee block hole on the plate 
on the brake drum. !rf I had been willing to have moved the hole 
one inch closer to the brake lever, I could have used the new parts 
as was. 

But there was one other reason why I decided to rework my old parts 
and use them and that reason is the manufacturer did not cut the 
slot in the new tee blocks thas, any time you wish to take the 
brake cables off of the car, tou have to pull all for wheels, take 
the brake system apart, loosen the mounting bracket which the Tee 
block is mounted to so you can remove the tee block with the brake 
cables. The purpose of the slot is to allow you to remove the 
cable from it without having to remove the tee block! 

so. you have to decide that to do, 
For me I will use the old parts 
and rework them as long as I 
can for the replacement parts 
will work but not near as well! 

Rear Cables 

Outer Cable - Overall length but not including screwed ends 38" 
Inner Cable - From ball to centre line of front clevis pin hole 

in fork 53" 

~J±t ~ •>-----!: 1m 
I 38;; I 
~~------------- -------------~-,. 
i 

Front Cables 

Outer Cable - Overall length but not including screwed ends 43}.j;" 

Inner Cable - From ball to centre line of front clevis pin hole 
in fork 56" 
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LIBEL BY MIKE HAWKE 

FACT. The ]2, when tested by "The Autocar" in 1932, 
covered a flying quarter~mile at 80.35 m.p.h., (issue of 
5th August 1932:. A top speed of 82 m.p.h. was also 
reported back to Abingdon. 

The sensation of this achievement rna\' nOl be readilv 
appreciated these days when almost anv-new car on th~ 
market can top SO m.p.h. and the ability to exceed 100 
m.p.h. is commonplace. In 1932, many cars of sporting 
character having engines of two or even three lit res had 
top speeds of about 80. That speed was .fast. The equal 
feat today would be if a new ~l.G. were to be introduced 
which could beat some models of Lotus and Porsche for 
top speed. 

FACT. Many J2s could not attain this speed in 
practice. The regrettable slothful tendency may have 
been quite widespread among early examples of the 
model and some cases were very severe. The well~known 
trials driver Austen May bought a J2 (OC 1741) and had 
this to say in his book "\X'heelspin":-

"lt is ancient history now that the initial blltch of this 
highly successful, and affectionately remembered little 
sports car suffered more than the average number of 
"teething" troubles, while there was, in addition, a 
conspicuous and most disheartening lack of the 
anticipated high range of performance. While being 
road-tested by the leading weekly motoring journals the 
new .M.G. had been found capable of a maximum speed 
in the neighbourhood of 80 m.p.h., but the sample that 
came into my hands had a hard struggle to reach 65 
m.p.h." 

Austen May was a well~known figure in the motor~ 
sporting world. "Wheelspin", published in 1945, is 
considered to be a classic and has been widely read. That 
65 m.p.h. figure has caught on. It has been quoted in 
many motoring references. 

Another well-known motoring writer and an expert on 
M.G.s, Wilson McComb has written in "The Story of 

the M.G. Sports Car", (now, in later revisions called 
simply "M.G.") adds a new dimension to the story 
thus:-

"Kimber made one grave error of judgement. He tokl 
Jackson to ensure that the first J2 Midget was capable of 
at least 80 m.p.h. before it was handed over to "The 
Autocar" for road test. Jackson did so, S.C.H. David 
duly reported that he had achieved 82 m.p.h., and a tew 
days later the crankshaft broke. A lower compression 
ratio had to be adopted for the production cars, and for 
the rest of the J2's life M.G. were pestered with 
complaints from owners whose cars would not do what 
"The Autocar" had said they would." 

Put these two stories together and you get the picture 
of a 65 m.p.h. snail specially hotted up to do 80 m.p.h. 
and spoof the press. This is quite a tall story but now 
appears to be accepted by the specialist press designed to 
cater for the enthusiast, witness the "Classic and Sports 
Car" for May 1984 (p. 97) where, in a potted description 
of the j2, it is said:-

"Good for 65 m.p.h. but an awful lot of people broke 
crankshafts trying to emulate The Autocar's 82 m.p.h. 
test figures, achieved with a specially tweaked press 
car!" 

The bit that reallv annoved me about this was that the 
car illustrated beside this passage was MY J2. The 
cheek! 

Gentlemen, this picture cannot be true. A moment's 
thought will tell us why. 

Let us suppose that the top speed of a bog standard J2 
really is 65 m.p.h. You are poor Jackson at Abingdon 
and the boss, Mr. Kimber, has told vou that Sammv 
Davis is coming down to road test Rx 9980 and 80 
m.p.h. is required for the Great Man. The power 
increase needed to boost the top speed of the average 
unaerodynamic sports car of the early 'thirties by some 
23% is between 50% and 80%, depending upon whether 

(continued back side) 





Page 2 Tech article 261 

experienced and capable driver, it was at Brooklan~s 
which was much more suited to speed than most public 
highways of the day, and we have no word of whether the 
windscreen was folded flat, the method and accuracy of 
timing, if the times W!!re two-way, et~. . . 

We can come to a similar conclusion by cons1denng 
theM-type. This car, boasting 20 b.h.p. compared to the 
J2s 36, having a similar size and frontal are~ to _the J2 and 
therefore requiring a similar power to dnve 1t through 
the atmosphere, was tested twice by "The Autocar" and 
the results reported in the issues of 28th. June 1929 and 
25th. March 1930. On both occasions a top speed of 60 
m.p.h. was reported. Using the "square" rule for 
increase of power with speed, the J2's top speed can be 
postulated at 81 m.p.h. Using the "cube" rule, the J2 
should be capable of about 73 m.p.h. Again we have to 
conclude that a 36 b.h.p. J2 should be good for a lot more 
than 65 m.p.h. 

Never mind that 82 m.p.h., what could have been t~e 
matter with Austen May's J2? He reports la~er m 
"Wheel spin":-" ... my J2 M_i~get, now _capable m full 
measure of giving the anticipated h1gh range of 
performance, had been returned to me by the factory 
even before the "Land's End.", but he does not say what 
was wrong or what had been done to cure matters. 

My own'thoughts centre around valve timing. 
The valve and camshaft drive design of the o.h.c. 

M.G.·engine is one of i~s strong points. Precise timing 
can be maintained up to very high r.p.m. There are no 
floppy timing chains to stretch, no flexing push-rods and 
timing can be adjusted to an accuracy as close as 112c of 
crankshaft revolution by adjusting upper and lower 
bevel gears vernier fashion even if keyways have been 
ruined and recut in a hectic 50-year life. But between the 
cam lobe and the top of the valve stem is a rocker of 
complex shape. Varying the position of roc~er adj':'st­
ment can alter the valve timing. If the rocker IS to bema 
position so as to allow the correct valve timing,_.then the 
valve stem must be adjusted for length. An mcorrect 
valve stem length will give an incorrect rocker position 
and hence an incorrect valve timing. 

How incorrect? This is a difficult question. The 
geometry of the system involves the eccentric bush 

CONTINUED PAGE 3 
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(which acts like a crankshaft: , the profile of the rocker 
(two con\'eX cur\'ed surfaces which act like a wedge of 
variable angle) and the movement of the rocker arm 
around the base-circle of the cam as it changes position 
across the top of the cylinder head. However, the 
indications are that the extreme variations on a 12 are-

Inlet opening up to 2ZO late or, at the other extreme, 
inlet opening up to 8° earlv. 

Exhaust opening up to 8" late or, at the other extreme, 
exhaust opening up to 2ZO earlv. 

These figures will be less for the large camshaft 
models. 

Thus. it is possible for a 12 to be set up with a valve 
timing which is distinctly Jess promising than the 
M-type. See Fig. l. Whilst I am not suggesting that an 
engine has ever been so badly set up that all eight valves 
were at these way out timings, the facility with which an 
engine can be robbed of power is easy to see. Then add 
the possibility of worn cams and rockers and even some 
non-standard bits, e.g. there are some "private" rockers 
about which are too long .. . 

N~\·, the first M.G.to have rockers of this complex 
shape was the C-type with AB cross-flow cylinder head 
and the first production. model to be so fitted was the J 2. 
(See Infoletter 65 for a drawing .) It has been said that it 
took 200 man-hours to set up a racing cylinder head for 
the first time. True or not, Cecil Kimber could not afford 
to spend so much time setting up a production car's 
'head when the showroom price was £199-lOs, not even 
at 1932 wage rates. The need to get valve stem lengths 
absolutely right is stressed in the M.G. Service 
Information Sheet No. 71 dated April 1933. A method of 
getting it right using a toolroom gauge is explained . The 

T.O.c . 

tc 1.0 

M-IYPE VALVE 
TIM~NC., 
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method could require the stripping and reassembl\' of 
the 'head several times and does not take accoun.t of 
tolerances which might exist in the camshaft and its 
bearings and the rockers and their shafts. 

In the Service Information Sheet No. 13 dated June 
1934 (which was reproduced in the June 1982 issue of 
Safetv Fast) is described a different of ad justing valve 
stem ·length. It is quicker, takes account of all tolerances 
and variations and needs no special tools . The home 
mechanic with a 3-inch grinding wheel and an electric 
drill can easily achieve the required result. 

The question is, "Were the teething troubles 
mentioned by Austen May really connected with the 
need in the works to develop a method of setting valve 
stem lengths quickly and accurately?' It looks a bit like 
it. 

One can safely assume that the road test 12 was set up 
correctly, even if it took 200 hours to do it. 

And so to the final question. "If one set up one's 12 
with exactly correct valve timing, with full valve lift, 
everything else in the engine right and just a little on the 
loose side, no extra weight or built-in headwind such as 
twin spare wheels or spot lamps, no binding brakes, 
everything balanced, tyres well pumped up etc. , could 
one hope to achieve 80 m .p.h. on the level?" 70 m.p.h. 
should be easily available; 75 m.p-.h. will be, given a bit 
of a run at it (and confidence that the law is not 
looking) ... but 80? If you go to Silverstone, just as 
Sammy Davis went to Brooklands, and get everything 
really warm you should see 5,500 r.p.m. in top- not on 
the straight so much but more likely on the run to 
::::ecketts. At that speed they purr. 

65 m.p.h.! Bah'. 

f .!). C. . 

Po~~~~L~ r-11S·SEi 
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REAR AXLE PROBLEMS; HOW TO OVERCOME THEM BY MIKE ALLISON 

The r1ear axle of a MMM car has a great deal in common 
with the heel of the Greek hero Achilles. If you own a 
K-type or an M-type you need read no further, unless it 
is to mug up on the misfortunes of the greater majority of 
MM,\\ members and make suitable mirth provoked 
remarks when passing us parked at the roadside 
preparing jacks, 5/16 spanners, 140 oil and the spare diff! 

In Ifact things are not so bad as you may think, and 
while I would be the last to suggest that you need have no 
furthf:r problems with your rear axle, you can limit 
failun~s by a system of regular checks. Also rebuilding a 
diff is. not as difficult as people seem to think, so that 
perhaps these notes will help you to run into Jess 
probkms in the future. 

First and foremost it must be understood that the rear 
axle unit is quite highly stressed: it was originally 
designed to cope with around 20 b.h.p., and while things 
were improved slightly for the J and Magna models, and 
then subsequently for the P and N models, critical 
analysis will lead one to the inevitable conclusion that the 
Crownwheel and Pinion are on the marginal side for 
transmitting SO b.h.p. to move a dead weight of a ton. In 
case you may think I am being pessimistic, I have chosen 
figure:s for the N-type Magnette: my own car goes just 
over the ton in road trim. 

We can now examine the problem in three stages: 
a. Routine maintainance 
b. Stripping and examining the unit for rebuilding 
c. Reassembly of the unit 

ROUTINE MAINT AINANCE 
Every time you are about to use the car, check that the oil 
level ils between the two marks on the dipstick, or is just 
below the filler orifice in the case of the earlier units fllled 
through the back plate of the diff. 

One a month remove the wheels, withdraw the half 
shafts and inspect for signs of twisting of the splines at 
both ~~nds. Discard any shafts showing such signs. These 
should be a good press fit into the hub, and under no 
account should you be able to move them, even with a 
4-pound hammer! Your local garage will fit the shaft for 
you using a suitable press for a nominal charge. If you 
cannot achieve a press fit, then the hub will have to be 
replaced ... I need hardly sa:Y that they should not be 
weld1:d in place, since this renders the heat treatment of 
the shaft and hub useless! 

Next check the diff unit. Hold the rear prop-shaft 
joint firmly and pull and push it along the line of the 
shaft. There should be NO movement of the drive flange 
on the pinion shaft, if there is then it is rebuild time. If 
this is OK, then try rotating the coupling back and forth. 
You should be able to feel backlash in the gears but no 
excessive movement. There is a certain amount of 
knowhow required at this stage, but the safest rule is that 
if you are not sure, it is time to check things thoroughly. 

Apart from this there is little to worry about, and you 
can drive off with reasonable assurance that your journey 
will be untroubled. If you indulge in any competition 
motoring, particularly in grass autotests or trials, you 
will need to check your axle after each event: I have 
always found this type of event plays havoc with the diff 
in particular, while racing and sprints are harder on the 
wheel bearings and axle shafts. 

At the same time check the wheel bearings for slack, .f:>irU.on Shi.ID &t 'A' 

and replace faulty units with new ones. PirU.on Be&ring St>6cer &t • C' 

(CONTINUED BACK SIDE) 
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STRIPPING AND EXAMINING THE UNIT 
Examination of the half shafts and hubs has alreadv beer. 
described. . 

Wheel bearings should be free running and quiet, with 
no side movement. There should be no movement 
between the bearing and the bearing carrier, while the 
former should be a light press fit in the latter. If the 
bearing is slightly slack in its carrier it would be 
permissable to use Loctite "Bearing Fit", but do not 
expect it to fill a worn housing. Do not attempt to use an 
~dhesive to make the bearing a tight fit, since not only is 
1t bad practice, to say the least, but inevitably the bearing 
will be out of line and will result in axle failure of one sort 
or another. 

Drain the oil from the axle unit, remove the half shafts 
and then uncouple the propshaft, and remove the diff 
assembly. Mount the unit in a large vice, using fibre 
clamps in the jaws to protect the housing. 

Check that the large nut is tight and properly 
split-pinned. Check all other nuts, including those 
around the differential, all should be tight. Now check 
the tab washers locating the ring nuts on the differential 
bearings. If everything is OK you can proceed to the 
checking of the gear meshing at the end of the next 
session, but having got this far, it is worth stripping the 
unit completely. 

Carefully open up the tab washers and withdraw all 
split pins. Loosen all the nuts, but do not remove them at 
this stage. Having loosened them all, remove firstly the 
pinion drive flange, which will normally come away with 
a small puller, and then remove the four nuts at the front 
of the housing. Next remove the four large nuts which 
secure the crown wheel and differential assembly, tap the 
bearing caps off and withdraw the crownwheel complete 
with the differential and its bearings. Next press out the 
pinion housing complete . . . again ask your friendly 
garage to do this for you, rather than belting it out with a 
hammer, which will wreck just about every component. 

Strip the pinion housing by removing the two 
countersunk screws normally hidden from view, and 
remove the front plate of the housing. Now remove the 
large circlip·, at the other end, after which it should be 
possible to remove the pinion complete with the inner 
part Qfthe roller race, the spacer, and possibly part of the 
ball race. Drift out the remaining bearing parts from the 
housing. 

Next strip the crownwheel assembly. Undo the 
bearing lock rings, and press the bearings off. Undo the 
diff housing nuts, and drift the bolts out of the housing. 
The crown wheel will come away, do not open up the diff 
at this stage. 

Check all the bearings. My own rule is to replace them 
all: 1 know they are an expensive item, but they are 
relatively cheap compared with a crown wheel and pinion 
set. If you are replacing the gears anyway, then always 
use new bearings. There should be no sign of shake or 
roughness in the bearings, if you really must use 
secondhand bearings. 

Next check the housings, any sign of the bearings 
moving in the housing should be remedied by building 
up the housing and machining to the proper size for the 
bearing. This is not the job for an amateur! 

Now check the crownwheel and pinion gears. 
Obviously the teeth should be whole: none should be 
chipped~ missing oreorroded. Such gears are scrap. The 
teeth should display even bright marks on both sides in 

line with the markings shown for assembly, but anv sign 
of ridging or undue wear renders them scrap. If in doubt 
ask a motor engineer for an opinion ... or bener still 
scrap the gears. 

(}) rQiiiJ YE.S 

® c?f] YE. '::1 

NO 

Next turn to the differential unit. A sharp tap on the 
joint should open the unit up, but be very careful not to 
drop all the parts, as it is important that they are kept 
together. Carefully remove the gears, and store them 
together in a safe place. Examine the housing carefully 
for cracks: I have come across several now which are 
actually broken here. They can be repaired, so do not 
despair! If all is well reassemble this unit taking care to 
ensure that the marks on the outer housing align, and 
that the gears are kept in the relative positions. 

REASSEMBLY OF THE UNIT 
There are three basic adjustments when reassembling 
the unit, and it is absolutely essential to get these all 
correct. It is therefore important not to start doing this 
just as your wife suggests that you will need to get ready 
for a dinner party, or mow the lawn, walk the dog, or any 
of the other all important jobs which are suddenly listed 
for you when you announce you will be in the garage for 
an hour or so! 

Joking aside, allow a clear run of at least two hours for 
this job, because if you cannot get it right in one go, you 
will have to start again pretty well from the beginning. 

Right: and now you may begin. 
Lay all the components on the bench, and clean them 

all in a chemical degreaser, you can use petrol if you are a 
non-smoker but this is a \"ery dangerous substance to 
have lying around in a workshop. Having cleansed 
everything thoroughly, a light spray over all components 
with WD40 will do no harm. 

Continued page. 3 





Check the thickness of the pinion head spacer 'C. I t 
5hould be 0.125"'. No more than 0. 005" variation either 
side of this is permissable, but a new one can be bought 
from various suppliers. An ordinary washer is of no use, 
the spacer must be hardened and ground to size. 

Now assemble the pinion into its housing , the 
bearings should be a press-fit onto the pinion shaft, and 
this should be done on a press, NOT with a hammer. As 
each bearing is fitted, check that it still runs freelv. 
When all the parts are fitted into the pinion housing, refit 
the roller circlip, and finally fit the flange and its 
retaining nut. This nut should be tight, 60 lb.ft torque is 
about right, but tightening should be progressive to 
ensure that the pinion spins freely. If when this torque is 
reached there is end-float on the flange, then you will 
have to strip it all down and find the reason. Assuming 
everything is right , splitpin the flange nut, pour plenty 
of oil in the bearings and put the assembled housing in a 
safe clean place. 

Next fit the differential assemblv to the crownwheel. 
Tighten all the nuts: 22/25 lb.ft to~que is about right. I 
normally use self locking nuts here, but if you must use 
split pins or wire to lock the nuts, do not be tempted to 
leave them a little slack, or over:tighten them to get the 
split-pin slots to align: the base of the nut must be ground 
to achieve alignment ... a job which requires consider­
able patience. When all is assembled, check that the 
differential gears rotate freely, and then refit the 
differential bearings. Run the slotted nuts onto the 
threads, but DO NOT TIGHTEN UP. 

tN ou..r 
~ 

Pinion Setting 

c)f §P 
6 

Now it is time to fit the pm10n housing into the 
nose-piece. When you stripped the housing, there will 
have been a n-umber of thin steel washers or shims at 'A'. 
Check the thickness of these with a micrometer, and fir 
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new shims to this total thickness. If you are fitt ing new 
gears, then there will be an advisory shim thickness i.n 
which case you will use this as a starting point. Press ~he 
pinion housing home, and tighten the nuts. Offer up the 
crownwheel sub-assembly, and check by eye that the 
head of the pinion is near to the inner diameter of the 
crownwheel teeth. If all is well you can proceed, but if 
not, really the job is beyond the amateur, since some 
sophisticated measuring equipment will be needed to 
establish the correct datum for the pinion housing 
setting. 

Assuming all is well, fit the bearing caps and tighten 
the nuts (25/281b.ft). The differential carrier bearing 
nuts 'I' are now adjusted to obtain the correct backlash in 
the gears. A skilled fitter will be able to get this right by 
feel, but will check the amount of backlash to 
).004"/0.006" using a dial gauge. When this is achieved, a 
marking compound, such as "engineers blue" can be 
1pplied to check that the mesh of the gears is correct. If it 
.s not, then backlash can be adjusted slightly to improve 
~ear marking. But do bear in mind that any gross error 
must be located as this cannot be ad justed out. The most 
likely error is the amount of pinion housing shims, and 
the correct thickness will have to be found by trial and 
error. 

When the mesh is correct, check that the locking rings 
are tight against their respective lock-tabs AND their 
bearing faces, and th.en lock up the nearside tab. Now 
locate the tab on the offside nut which lines up, and then 
turn the lock ring one serration and lock this one. 

Clean all the marking compound off the gears , and 
then pour fresh oil over all the working parts and check 
the feel of the gears. Everything should run smoothh· 
and quietly' and if all is well you can assemble it back into 
the car. A worthwhile modification will be to dispense 
with the original small bolts, and fit long W' bolts right 
through the banjo casing to secure both front and rear 
housings, but if you do this you will need to make up 
spacer tubes of length equal to the internal width of the 
banjo casing. When fitting these don' t forget to check 
that they clear all the working parts! 

LUBRICATION 
The lubrication of the rear axle will determine to a large 
extent the life of the unit. The correct oil for use in all 
Triple-M axles is a straight gear oil of SAE 140. This 
should be changed every year, and it will do no harm to 
fit a magnetic drain plug to catch all the little pieces of 
metal which seem to congegate in the rear axle! The use 
of lower viscosity oils is not recommended , and modern 
EP oils are an unnecessary expense. 

OTHE PROBLEMS 
There are a .number od other problems of which two are 
common .. They both centre on oil leakage. 

Leakage from the pinion shafts into the brake drums is 
far more difficult to cure, if not impossible. In normal 
road driving, the standard oil seal will do its job very 
well, but a little bit of press-on stuff will render the 
nearside rear brake ineffective very quickly. I have tried 
all the patent remedies over the years , but currently am 
using the original set-up which is as good as any of the 
"remedies". If I find a successful cure I will use it as a 
basis for a future article, but in the meantime I hope you 
will enjoy driving your M.G. and not have too many of 
the more serious axle problems. 
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WATER MANIFOLD 

The water manifold has three 
necks which fit up against 
the head of the engine and 
are held in place by three 
fingers. 

The design is very nice as 

,/ 
A._____ ____ _ 
I --- ... .._ ____ _ 

it provides the hot water from 
the rear of the engine to get to 
the radiator without having to 
pass all the way to the front of 
the engine inside of the water jacket of the engine like most cafs do! 

i 

These three necks of the water jacket are supposed to have a brass 
sleve in side each which acts as a pipe to rest inside of the head 
and water jacket both thus preventing the water from getting outside 
on the engine. 

Our English suppliers provide a set of 
three gaskets {rings) to place on the 
sleve to provide a seal between the 
manifold and the head. 

These gaskets are about 1/32" thick material 
with in O.D. of 1~" and an !.D. of 1". 

When assembly work was being done, my whole unit 
seemed to fit so well -- tight and correct -- that I figured that I 
would not need anything else! Wrong I was for when filling the 
radiator full of anti-freese I soon had a dripping action from the 
center neck area. I tried the tighten the finger more but to no use. 

So I did what I should have done in the first place, used some gasket 
seal with the gaskets and the result was no leak! 

Since I was not the only one with this problem, I thought I would 
insult everyones intelligence and make note .of this piece of 
information that probably only two of us had problems with! 
Oh, well, it was a nice thought that the assembly did not have to 
have gasket seal help -- I hate to get my fingers dirty! 
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HEAD LIGHT SILVERING (RESILVERING) 

The reflecters in the head lamps were originally silver coated for 
reflection. If your's are ~ike mine, they need to be resilvered. 
For some time now I have been seeking a silver furrer or whatever 
and had no luck. A friend of mine just gave me his copy of Hemmings 
Motor News and so I looked under 11 Services and low and bel)old I 
found some companies that do head lamp resilvering: 

pH~~~ c. ·htfROQ-~El~.,_~,.\TIN~ I 
; .. Sow __ ua1ty __ ·i 

· .fast ·service~·.:·-__ ·- ! 
Then just after that I 
was talking to .a old M.G. 
friend who is busy in 
restoration on a NA. 

- opper ~Nickel-Chrome-~ Brass -JJl~~f 
Cal/ or write 'for estimate . . 

He told me about this new 
space age material and a 
company in oregon which 
can apply it. 

~- · · -RON MONTE INC 
25-- Roseland Ave, .CaldweU, NJ 07006 -r . ··.--- .. · _ _, I 

·~~::=:~~:::.:~•' --~--::20t-226'~.184 C :~~~..:~~~:.-:~-:"· -~~ --~~~-; •M ,, 

He had his head lamps done 
and thinks that they 
are just great! 

So I wrote to this company and got some information on this material 
which is supposed to be much more reflective then silver: 

(UVIRA) 

P.O. BOX 610 

3l0 PLEASANT VALLEY ROAD 

MERLIN, OREGON • 97532 

(CONTINUED 
BACK SIDE} 

Fellow Car Enthustast. 

Thank you for expressing an interest in our headlight coatings. The enclosed repnnt expla•ns 
our process of coatmg your headlight reflectors. For over 12 years UVIRA has been a name 
respected lor quality laser mirrors, and our line of headlight reflector coatings guarantees the 
same satisfaction. We guarantee our Alumimzed coatings for 5 years. but they should last a 
lifettme with proper care. 

Ordering Information: Send us your reflectors in good condition. We do not remove dents or 
major defects. Ship by UPS or Parcel Post along with check or money order as1ollows: $15.00 each 
lor reflectors less than 4'' diameter (ta11 and cowl lamps), $25.00 each lor reflectors larger than 4" 
but tess than 9" diameter, and $32.00 each lor reflectors 9" diameter or larger. Add 1 0% to your 
order for return shipping. While themajority of reflectors are brass. a small percentage are made of 
steel. Steel reflectors reQuire an additional process and may incur a slight additional cost(check 
yours with a magnet) 

We are now able to Quote on reflector repair {dents. cr·acks. etc.). and we are also able to 
supply the recommended 50cp bulbs for most cars m either 6 or 12 volt at $6.00 each postpard 

Allow 2 to 3 weeks for our processing. exclusive of shippmg trme. Return shippmg rs v1a UPS. 
msured for $100.00 per reflector. Pnces eflect•ve May 1 1985 

W•lham W Atwood 
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SEALED BEAM 
EFFICIENCY 

WITH ORIGINAL 
HEADLIGHTS 

BY WILLIAM W. ATWOOD 
UVIRA, INC. 

For several years I have read with interest the 
ongoing comments about headlight reflectors. The 
discussions generally center around whether to 
plate old reflectors with silver, chrome, or nickel, 
all of which are far from perfect, or to change the 
whole system over to sealed beams for safe night 
dri\ing. With all original equipment, you CAN 
meet sealed beam headlight standards. The most 
critical part of your headlight system is the reflec· 
tor. Since my life's work has been the development 
and design of mirror surfaces for laser, aerospace, 
medical, and communication systems, it has been 
clear to me what materials and what process would 
yield the best reflectors for my cars without 
sacrificing authenticity. My reflectors would be 
vacuum deposited. protected aluminum. 

Pre-1940 original equipment headlight reflec· 
tors were coated with silver. Freshly polished silver 
can reflect as much as 94>1: of the bulb's light 
immed i a~ely after polishing. Within hours, that 
reflectivity has dropped to 90% and continues to 
decline as it slowly tarnishes. To maintain silver at 
better than BOC:C reflectivity, the generally accepted 
minimum for night driving, you would need to 
repolish at least every other month or more often 
in some cities. Of course there are only a limited 
number of times you can repolish without replat· 
ing. 

Because of the problems with silver, many 
people have their car's reflectors plated with 
chrome. Chrome is cenainly durable and never 
dulls. However, chrome does not look like silver 
because of its blue-black color. Chrome also leaves 
the car undriveable at night because the chrome 
refiPcts only about 65~ of the light available from 
the bulb . This is not enough for night vision . Other 
people have the reflectors plated with nickel 
because it has a softer, more yellow color which 
appfars like slightly tarnished silver. This nickel -is 
even worse than chrome~ reflecting only about 63% 
of the available light. The reflecti\ity values I have 
given here for all three metals are the best available 
under laboratory conditions; typical plating and 
polishing jobs are generally less reflective. For all 
of these reasons, many people replace their car's 
beautiful original equipment with sealed beam 
headlights for safe night driving. 

ln the late 1930's it became possible to coat 
moulded glass with highly reflecting surfaces of 
vacuum evaporated aluminum. These aluminum 
surfaces, however, are very soft. Aluminum also 
declines in reflectivity if not properly protected 
from oxidation . Hence, the development of the 
SEALED beam headlamp where the inside rear 
moulded glass surface is coated with an 85':C reflec­
ting aluminum film in a vacuum coating system, 
the filament is added. and the lens sealed on after 
filling the unit with an inert gas. This process 
neatly protects both the filament and the alumi· 
num reflector from oxidizing. 

Now. after developing the t{'chnology and 
producing high quality laser reflectors for o\·er 12 
years, lJ\'IRA Laser Optics is able to vacuum 
deposit and seal aluminum directly onto the 
original equipment headlight rt>flector. The process 
begins with polishing the old tarnished reflector to 
remove the silver and underlying nickel layer. We 
then buff the brass to an alm.ost perfect sheen. The 
reflectors then undergo a three step coating process 
performed in a vacuum svstem. The outcome is a 
microthin layer of pure ~ilica glass placed over a 
flash-evaporated pure aluminum coating. Just 
enough glass is used to main tam the highest reflec­
tivity of the aluminum - 92% - while obtaining 
good durability. More glass would lower the reflec­
tivity of the aluminum surface and add color to it. 

These overcoated aluminum coatings on your 
old reflectors yield reflectance equal to the best 
obtainable with silver, and a reflector that looks 
like authentic, freshly polished silver in every way. 
This is a reflector that will never tarnish and will 
maintain its reflectivity as long as it is not mis­
handled or rubbed with any polishing or abrasive 
cleaning materials . These reflectors are durable 
enough to be cleaned carefully with mild soap and 
water or rubbing alcohol and cotton to remove 
fingerprints or dust. UVIRA Laser Optics will 
recoat, at no charge, any reflector coated by them 
which fails to reflect at least 90% for five years. 
With these reflectors and the standard 32/32 cp 
bulbs, numbers 2330 or 2331, you will have head· 
lights essentially equal to the six volt number 6006 
sealed beam. H you should choose to use the 
optional 50/32 cp bulb number 2530, you will 
have headlights slightly better than the 6006 sealed 
beam unit. Even better lights can be had by 
replacing the headlight sockets and using 
quartz-halogen bulbs. We do not recommend using 
the quartz-halogen bulbs, however, because the 
lens of your system is not pyrex or quartz.. and 
thus may not be able to withstand the additional 
heat from these extremely hot lamps. 

When replacing any part of your headlarnp 
system, we highly recommend that you read the 
excellent article "Tune-up Your Headlights" in the 
December 1980 Skinned Knuckles, Vol. 5 No. 5, 
pages 15-21. 

Ed . . •.:ote: For further information. u:rite V.' illiam 
11·. Atu:ood. Prcs1dent. {..'\'IRA. P.O. Box 610. 310 
Pleasant Valle\' Road, Jterlin. OR 97532. Tele· 
phone (503) 4 74-5050. 

Reprinted from 
SKINNED KNUCKLES 

August 1984 issue 
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BONNET ALIGNMENT AND FIT 

In 1977 I restored my M.G.~C. It was my 4th restoration {MGA,& two TD's) 
so by that time I was comfortable in working with the M.G. When I got 
all done painting the parts and assembling the body with all the rubber 
parts, etc., the bonnet did not fit right on the sides·of tne"tub~ I 
tried everything that I could think but could not get it to move into 
the proper fit --of which it had before restoration! I ended up placing 
the blame on the new wood and schuttle and lived with it. Since that 
time I have seen several others with similar problems. It did not 
dawn on me until this last spring why that could happen. The reason 
I got so smart all of a suddent was because My J2 had been temperarily 
put back together to move in 1984 and when I got ready to work on it 
again, I noticed the same problem that I had had on the TC! This time 
I had not even started to work on the body (tub yet so it ·could not be 
the effects of reworking the tub! So let me see if I can explain the 
possible problems of which when it is all said and done, could be even 
a combination of the various problems. 

First the body (tub) is mounted to the chassis at three locations on the 
chassis on either side (six bolts). 'secondly the radiator is mounted on 
the front motor mount which is fastened to a cross member on the chassis. 
From these two parts (tub & radiator) the bonnet is oriented. The center 
hinge of the bonnet is fastened to the tub and the other end to the 
radiator. These two places aetermines the orientation and position of 
the bonnet. (see below) . 

tub mounting 

brackets 

radia or 
mounting 
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Everything depends on these two major parts being aligned proper!y 
with each other! The following are over done errors but that is so 
I can explain the various situations which can and will occure. 

A. The Body or radiator is too high or low in respects to the other. 

impropt::J.. fit on 
sides and lower 
edge at valance. 

~mproper fit on 
side of radiator. 

B. The center lines of the body and radiator are not the same center line 
(does not take much to create a misfit) 

. I 
~==~=========-t---======~~~:: .open 

oJerlap 
I 
I 
I 
I _- Eb .,.._---overlap 

\_ opem 

(CONTINUED) 
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C. This is the one I just experienced. The verticle centerline 
of the two did not match. It was because a combined effect of 
the engine maybe not sitting the same on both rear motor mounts, 
(causeing the front motor mount to become cocked): the radiator 
not sitting straight on the front motor mount because one radiator 
hose wanted to push it up (had to loosen radiator to get hose on 
and did not get it back seated afterwards). Never the less, a small 
twist to the unit produced a centerline of the bonnet similar to 
that of item 'D'. 

The picture here again is 
extreme to illustrate. 
Yet, just a few degrees 
off of verticle will put 
the centerline off and the 
bonket"will not fit right. 

I 
I 

D. This next one can happen if the body (tub) ~ets too far forward or 
is too far back and in order to get the bonnet hinge to reach, the 
radiator has to be moved (top) into an out of verticle position. 
In doing so the bonnet does not fit right along the sides of the 
radiator. 
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E. The last one that I can think of is the one where the radiator 
gets mounted on a slight twist. This can happen because of the 
radiator hoses both being on the one side and trying to get them 
on can move the radiator if it is not snug. It can a l so happen 
if the support rod going bacl to the bulk head are not adjusted 
to the same length. 

The bonnet will fit properly onto the tub 
but will not fit at the radiator. 

F. The for those of us who have to rebuild out complete tubs there 
in the possibility that when we get done with new wood and new 
skin, that it is not exactly like it was originally and then 
there is the fit problem. My fingers are crossed for I have not 
gotten that far yet! 
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If your steering wheel needs to be re-worked here are some companies 
that claim to do this kind ·of work. I do not know anything about 
any of them so proceed on your own! 

STEERING wheel Rotoration: full time since 1976, 

~
11ch of ~ny wort is rt(;ommelldations from othtrs, 
hich r.ruks for itS<:lf, minor crack repaorl 1n epoxy. 

un at Sl30 to completion, complete rim cin:le remold· 
. 1ng in hard rubber using my exclusive setf..:level_oped 
I u•nspl.int system for about 2 · 3 the c~t of plasuetnJec· 

{

. tion molding the others do. All ~ork fintshed. m colo.r, 
spm..:lned paintins. oven cured, _nm remoldtng_ covenng 
most sizes with smooth conventional deilgns, tn<:ludmg 
ban1o stainless, chrome or rod type spokes with sohd 
oteel hub centers, including marine. commerctal, ~~ 

• ranse to completion: 16•, S225; n·,s240; 18", S2~; 20 , 
' S3~; add S 12 handling, snipping. can return COP. 
I please "'"'d SASE for information.! amauthoro!Stc•er· 
' ;..,. Wheel Restorations Handbook From Anuque to 
t Milestone (thousands sold. tells It alii. should be in your 

libra"·· $12.95 first class, US SO states, $16.95 lnterna· 
tionai. l!S funds only, sold also by Classic Mo10rbooks 
and The Eutwood Co, make payment and cornr.pon· 
den"" to. Jack Turpin. Peaceful Valle)·. Waterfalls Pr. 
ll1 2. Cleveland. GA 30SU. PH <1().4.165-22~2. 

Steering Wheel Restoration 
Cl1ooct " Color ftnesl Quau~ 

Plastic - Hard Rubber- Wood 

!Auburn 
Cord 
Oueseoberg 

!cadillac Vl6·V8 
LaSalle 
Buick 
Packard 
Corvette 

Rolls·Bentley 
Mercedes-Benz 
Porsclle 
Jaguar 
Austin.Huley 
Nash He1ley 
MG 

Custom fnjection' molds. Bare wire fra!lles l!ld re 
pairs for all foreign and domestic wheels. 

Ford - Chrysler - Others 

TRUCK SASE MARINE 
Bill Peters Restorations 

41 Y~r Pl. Rockville C.ntrt, IIY 11570 
515·766 .. 397 

' t 

STEERING WHEEL 
RESTORATION 

BAGKWARDS 

·, 

<· 
w. lr<loioh~J<Ikillod in tho Cl'lllt o( l'ftl<:>rifttl !lift. 
..,. 11-'nl; """"""· We h.a""' boon doing ftCthinQ 
but atMiir!g whool rat«ation """ !97$, AJ/r. 
around ud - ii ..._.,.. eloe .olier4 alull.tnr.,.. 
_. r-&111.., "'ioinaa r.crocking. All-k t­
piclod in durable bu!ynt• plaotic, not jill! painted. 
W• taku•rtno -.,nlc in ~ jo!:J. AD worlt tt&nli •. 
rubbed b;. ~ finillh. 

Moot SIMring Wh.aolo.l'-.193:<·1957 
~nlt·Mat!be-Tnock 

'31M ELLIS 
414J ~ IW NE, '"""""'· WA M310 

P'tl:-..,·1471 
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FITTING THE BULK HEAD FUME SEAL 

I would suggest that you do not get in a hurry to mount your fume 
seal around the bulk head (fire wall). [would suggest that you 
wait until the tub, and bonnet are on thr: car and fitting correctly 
before trying to fit the fume seal. _ 

The reason for this 
suggestion is that while 
you are wanting the fume 
seal to fit and propperly 
seal off the engine area 
from the passenger area, 
you do not want the finne 
seal to hold the bonnet 
from setting correctly 
on the radiator or the 
tub (body). 

If you mount it earlier, 
you will not know if it 
is going to do the job 
until you put on the 
bcmnet and then you may 
fj_nd out that you are 
going to bave to take 
it off and do it again! 

The proto type J2 
picture here shows the 
fume seal and the space 
of the rivets which secure 
it-to the bulk head. 

What I would tSuggest is with the bonnet ~n place raise one side-of the bo 
bonnet and st1art sliding the fume seal into place. Upon getting to the 
hinge area, lower the bonnet and open th~ other s_ide and finish sliding 
the seal onto the bulk head. The come b~ck to the first side and by 
leaning thoug1h the opening between the bljllk head and tub, start pushing 
the ;ume seal out against the bonnet and.drilling the holes for the rivet 

. ! 

I would sugge.ts putting in the rivets on. ~t a time, pusing the seal intc 
place and drilling the next hole and riv.ting. In otherwords. do not 
push it outand drill all the holes befolf'e fastening it down. 

This is not i1ntended to tell you how to 1o your work~, but it was told 
to me that it will save you from rework lf you do as suggested here. 
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